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T/V DOWNLEAD 


BIC ¢ Download 
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mothe best possstble result 
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Wwathable in Publ 


&. T/V DOWNLEADS 


BREZTISoH IN BA 
NORFOLK HO l 


Wiretess Wo 


« oD » 4 ray ‘ 
v pendabil!® a Abe” = exermplite 
e yu , 
pestine - 


dest 
of good 


THE AUTOMATIC COIL WINDER & ELECTRICAL/EQUIPMENT co. .TD. 


ER HOUSE DOUGLAS STREET LONDON SW.) egphante VICtoria 3404—9 proc: 


G5$ 


give you professional 
high fidelity recordings of broadcast quality 
-ANYWHERE! 


On location or in the studio, Flexibility and depend- 


ability make Magnecorders the world’s most versatile 


and most widely used professional magnetic tape 


recorders. Exclusive. unit construction enables you to 


operate your Magnecorder anywhere with ease. 


Engineers! Examine these Specifications: 


PTS3.AM RECORDER MECHANISMS 
Frequency response 15° tape speed: flet from 50 to 15,000 cps, 
7\" tope speed: flet from 50 to 7,000 cps 
3%" tape speed: flat from 50 to 4,000 cps 
Capstons furnished for 15° end 7'%" speeds. 3% speed cbtained by ordering with 2-speed motor). Signal-to 
se retio. Exceeds 50 db with less than 2% harmonic distortion. Maximum fiutter: Less then 0.3% meoxi 
num (peak to-peck Equipped with three recordieg heads for separote erase, record and pleyback 
forward speed control for cueing-in. Fast rewind speed control. Size 
of ree! 7 Auxiliary spooling mechanism is available for 10's” reels 
PT63 J AMPLIFIER for PT63-AH mechanisms: Mos 600 ohm bolonced 
sero level output plus 10 watts of audio, monitor specker, meter 


Fast tope 


seporote re 4 and pieybock channels on one chassis 
OTHER A ESSORIES Four-channel low level microphone mixer 


Throwover switch for continvous recording, using two mechanisms 


PT? RECORDER MECHANISMS 
Frequency response 
15° tape speed: Flot from 50 to 15,000 cps, + 2 db 
tope speed: Flat from 50 to 7,500 cps, + 2 db 
Signal-to-noise-ratio, Over 55 db less than 2% harmonic distortion 
Flutter and wow 15° tepe speed: Less than 0.1% maximum (peak-to-peak 
7%" tape speed: Les thon 0.2% maximum (peck-to-peak 
Three recording heads for seporate erase, record and playback, all shielded. High speed tape forward and 
rewind, (rewinds 10's" reel in 1 minute Instantaneous stort and stop (up to full speed or stop in less than 1/10 
second) Two speed control switch Positive timing drive, interlocked pushbutton controls (can be remote controlled) 
PT? AMPLIFIERS: A line level amplifier—600 ohm beolenced and bridging inputs 
600 ohm belanced zero level output. Also ovailable, ao three channel, HIGH LEVEL 
mixing omplifier—mixes 3 low impedance low level microphone inputs, seporate ond 
pleybock channels Zero level output ot 600 ohms, bolenced, plus 10 watts of oudio 


7 


MODEL PT7-A 


BINAURAL RECORDING 
Duel recorder and amplifier for 
navral recording ond ploybock 
sound tracks recorded simultaneously 
on single tape. Send coupon below 
for technical information on this od 
vanced method of recording ond re 
New PT6-BAN 
production 
CONSOLE BINAURAL UNIT. 
MODEL PT7TCC 


mae ene awe MAGNECORD INTERNATIONAL LTD. For all ether countries except the U.S.A 
89 BROAD STREET, NEW YORK 4, N.Y, U.S.A. —°*” ‘Bt Western Hemisphere 


FREE technica! bulletin on Stereophonic (bineural) recording and reproducing techniques 
Adcrets 


Send to Magnecord international, 89 Brood Street, New York 4. N Y. U S A 
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A Range of 
Thyratrons for 
Static and 
Mobile 
Applications The Mullard range of thyratrons now includes 


types suitable for use in both static and mobile 
applications. 

For static power and motor control 
applications a group of mercury-vapour valves is 
available, with anode current ratings ranging 
from 0.5 to 6.4 amperes. 

For switching, servo mechanisms and motor 
control applications in aircraft, ships and mobil 
industrial equipments, there is a series of 
xenon-filled thyratrons available, with anode 
current ratings ranging trom 0.1 to 6 } amperes 
On account of the small variations-with- 
temperatures of xenon, these tubes are 
specially suitable for use in equipments 
operating over a large ambient temperature 
range 

For special applications where extremely 
rapid rates of current rise are required, as, for 
example, in the modulation of radar 
transmitting systems, there is also a hydrogen-filled 
thyratron, the ME1503. This valve, 
characterised by its very low ionisation and 
de-ionisation time, is the first of a group of 
hydrogen thyratrons now being developed 

Briet technical details of the Mullard range of 
thyratrons are given below. More 
comprehensive information will be gladly 
supplied on request. 
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MERCURY-VAPOUR 
MTI7 Triode 5.0 05 
MT5S7 Triode 1.0 2.5 
MTIOS Tetrode 2.5 64 


MEWON-FILLED 
2021 Tetrode 13 
MTS544°* Triode 5 
MTS545° Triode 1.5 


HYDROGEN-FILLED 
MEISO3 Triode 8.0 60 


* Supplies temporarily | restricted to Government Controctors only 
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MULLARD LTO COMMUNICATIONS & INOUSTRIAL VALVE DEPT 


SIRT Ne 
My : Recognised as the Most Reliable Valveholders 
Standard Base 


~€ 
_ B7G Valveholders 


- 1h" Valves 


> 


=< 
for 2 or 2 Valve a ‘ ° 
J ‘ “ay are now available moulded in:— 


—- 


for 1%." Valves Phenol Formaldehyde 


Nylon loaded Phenol appre nc 
Br wn) 


P.T.F.E. 
and now MYCALEX. 


Wholesale Enquiries: 
Base CYRIL FRENCH LTD., 
High St., Hampton Wick, 
Middlesex. KIN. 2240. 
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RIA WORKS. ASHTEAD, SURREY 


es THE McMURODO INSTRUMENT 
ASHTEAD 3401 


/SOUND RECORDING? 


these are your accessories 


Recerding Tapes i Tape Joining — 
oes — Flaid 


A fing tap< 


availa 4 


| 
editor use where 
ndard of qual 

tained with 


Spare Tape Speels ty than fe of 
the cr type is demanded 


hameter standard metal sp 


E 
| & 
F 


| wore - Sin diameter stan dard 


pacity GOO. 3/6 fin. Diameter - 
200 - ' ires s well as many 
ther applications. Sensitiv- 
vai de ty approximately the same 
screp ones ms tha coyetal tone, andl Uae 
‘ me ill rated ts the standard on microphone has a substan- 
with the Simp) homie Model 2B Recor 


type hand microphone. and has 
4 tor 


a | 
pla spools apecaity | 


lar appeal be rs t w= ideally suite 
h at ations ) rall recording equip 
haracteristic ts its high » sensitivity 
: y yw vet Complete with 9ft 
| nd wack plug, £2 100 


SIMON SOUND SERVICE 48-50, GEORGE STREET, LONDON, W.! 


nes) Groms : Simsale, Wesdo, London, Cables : Simsale, London 


Telephone WeELbeck 2 ($ 
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professional 


T.V. SERVICING 


COSSOR “TELE-CHECK’ Model 1320 


An Alignment Wobbulator for setting up the correct response 
curves of a T.V. receiver's tuned circuits. In addition the 
instrument incorporates a generator which produces a 
pattern of either horizontal or vertical bars on the receiver 
screen so that linearity of its time-bases can be checked. 
4 feature of the instrument is that the frequency modulation 
the carrier injected into the receiver is carried out 
electronically, the X-sweep voltage of the oscillograph being 
ised to contro! this modulation. The response curves of 
R.F. and 1.F. tuned circuits are displayed on the oscillograph 
producing the «weep voltage, the 7 megacycles bandwidth 
of the F.M. «weep occupying the entire length of the trace 
The carrier of the * Tele-Check ' can be set to any frequency 


between 7 and 70 megacycles. 


COSSOR Model 1039 
PORTABLE OSCILLOGRAPH 


Although a miniature instrument and weighing only 9} Ib 
the oscillograph ix fitted with a tube of 2}in. diameter and 
provides screen of adequate size for most displays. Its 
single-stage Amplifier covers a frequency range of 25 cycles 
to 3.5 megacycles (30°, down) at a gain of 10 or from 25 cycles 
to 150 kilocycles (30°, down) at a gain of 60. The switching 
provides the following facilities D.C. to Y plate; AA 

to Y plate high gain at low bandwidth: low gain at high 
bandwidth 

The free-running Hard Valve time-base provides symmetric 
deflection to the X plates with repetition frequencies ot 
10 ¢.p.s. to better than 50 kilocycles and can be fed from 
the X termina: on the front panel to contro! the modulation 
of the Cossor * Tele-Check.’ 


ELECTRONIC ( () . + () R INSTRUMENTS 


Write for descriptive leaflets to your usual Wholesaler, or direct to 


A.C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. No. 1, HIGHBURY, LONDON, N.5, 


= | Use COSSOR Valres and Tubes | * 


ind TELECRAFT TV Aerials are as 


The famous FA22 


good as they look 


f very robust construction for 


exposed sites is still supreme and is 


giving satisfaction to thousands of 


> 


the Price 


€£5:17:6 will fit 


23 in diameter 


viewers in fringe areas 


masts from 


Every day the demand for TELECRAFT 


products increas« More and more 


traders are recommending them for 


absolute reliability, selectivity and 


outstanding durability. We have a 


TELECRAFT type of aerial for your 


district responsive to the extreme 


ir nge 


BETTER THAN ANY—CHEAPER THAN 
MOST 


<6 


afur 


THORNTON HEATH, SURREY 
SCOTTISH SALES AND SERVICE DEPOT 


423, Clarkston Road, Glasgow, 5.4 
Merrylee 4)16 


AH AM ii MA 


GEC QUA 


aq CRYSTAL UNITS 


FOR RELIABLE 
RADIO COMMUNICATIONS 


A 


From take-off to landing, the safety 
of passengers, cargo and machines 
is largely dependent on trouble- 


free radio communications 


Weather 


terminal 


reports, conditions at 


airports, etc., must be 


reported to the aircrews. 


Be sure that the Quartz Crystal 
Units in your radio equipment are 
the best obtainable, for they are 


the most critical components. 


Write today for list Q.C.5012 (R) 


SALFORD ELECTRICAL INSTRUMENTS LTD 


PECL WORKS 


SUBSIDIARY OF 


THE GENERAL 


SILK STREET SALFORD LANCS 


ELECTRIC CO.LTD OF ENGLAND 
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oO” of the most relied 

upon capacitors on 
service engineer's shelf today is Hunt's 
trusty ‘‘Tom Thumb’’. Mechanically tough, small 
dimensioned, these all-aluminium miniature tubulars 
are available in a range of capacitances calculated to 
make them most useful for the majority of replacement 
and repair jobs. A blue transparent sleeve insulates 
and protects the case against up to 3,000 volts D.C. 
and temperatures of 100°C. Type L.37 of similar 
construction provides an additional range of single and 
dual capacitances. If you have capacitor problems, 
technical assistance is freely available. 

TOM THUMB STANDARD RANGE 


REGISTERED TRADE MARK List Cap Max.Wkg. Max. Surge Max. Ripple Dimensions List Price 
No uF Volts Volts. Currentm/a L D. s. d. 


| j650T 16 350 400 120 

l r\ j651T 32 350 400 200 - Ti 
j652T 4 450 525 40 in. 

3 jet 16 450088 150 - 

- = 654 in. tim 
CAPACITORS eSST 32450 525 225 lin. 

THE TRADE MARK OF RELIABILITY 

A. H. HUNT (Capacitors) LTD. WANDSWORTH, LONDON, S.W.18 - Tel: BATtersea 3131 - Est. 1901 
Meet us at Stand No. 56, The National Radio and Television Exhibition, Aug. 26—Sept. 6. 


Pieciston \WSTRUMENTS 


for the Laboratory 
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| 
\ birst Grade BSL. moving \z 
m nitmg om “ 
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ter, Malli- | 
treter. Als 
Voltmeter | 
pinm ae 
7 
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@ Write for Catalogue giving full det the complete SIFAM rang. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. 


Vince heads are better than one 


The Connoisseur Super Lightweight pick-up has three interchangeable 


Pick-up with 
one head £4 .10.0 


h@ads cach fitted with an easily replaceable armature system , 
plus £1.19 .0 P. Tax 


Complete with a semi-permanent sapphire. Downward 
pfessure 8-10 grams tor standard recordings Extra heads 
afd 4-6 grams tor microgroove recordings each £2.10.0 


plus £1.1.8 P. Tax. 


eae 3 Y, | 
Spare Armature System 
with sapphire 10s. 3d. 


plus 4s. 5d. 
' = S P. 2a 
Green spot with .OOL" radius sapphire ¥ Se 
tor Microgroove recordings ; . : 
Red spot with .0025° for modern standard 


Yellow spot with .003° for older standard 


A. R. SUGDEN & CO. ) (ENGINEERS) LTD. elephone. Halifax 69169 


Well Green Lane, Brighouse, Yorks. 
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Heteren fixed pomi 


Netmeen moinle 
waits 


Pye V.H.F. Radio-Telephone equipment provides an 
economical and reliable means of instantaneous communi- 
cation between fixed points, between mobile units, or 
between fixed points and mobile units. 

Our Systems Planning Department will be pleased to 
advise you on your communication schemes whilst Pye 
agents and representatives overseas will demonstrate, 
install and maintain our equipment. 


QO 


Telecommunications 


CAMBRIDGE < ENGLAND 


Overseas Enquiries to -— 


EXPORT 


DEPT., PYE LTDO., CAMBRIDGE, 


ENGLAND 
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TRANSFORMERS 


FPULLY INTERLEAVED 
SCREENED ANDO IMPREGNATED. ALi GUARANTEED 
ALL PRIMARIES ARE 200 150 v. Half Shrouded 
MEPS) (Midge ; 2 180 v 6Oma 63 v ot 3 
an ps + at2 is 
Se) 
2 amp 
se08. wv 
482 0 : 
4S). 150 140 ‘ » S30. 100 
HSIN. 150-0.250 » » STs. 275 
1S )0x x ‘ x » WSIx } 
Fully Shrouded 
PSetie) et é 2 . @ 


FILAMENT TRANSFORMERS 
la Fé la : 


atia °.. Fox put, 6 


Sa ‘ f ‘ . 
Full ¢ ‘ Fuld 
The « ve ’ ‘ 
OUTPUT TRANSFORMERS 
MOP Ra a ‘ 64 > 2 > ‘ "ax 
’ >F fary 24 


a . 
OPI. Midge 
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OP1. Midge 

opie wa 
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Williamson's O FP Transformer 
Chokes for Williamson's Amolifier 
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Choke C4. 6 


~ 
Se 


: $3.c? 
Belling- Lee Co-Axial Plugs ype é 
Beiling-Lee Co-Axial Sockets 


wwe 


Cc wo 


H. ASHWORTH (Dept. WW) 
676. Gt. Horton Road. Bradford. Yorks 


‘/e ornttr £6.19.6 


HANDY UTILITY It’s a joy to possess, a 
pleasure to use, this 
compact, superbly 
powered !/4" Drill. Drills holes up to !/4° 
diameter in steel (double in hardwood)... 
drills cast iron, plastics, brick and tile... 
and with accessories . . . buffs, burnishes, 
grinds, etc. Can be quickly assembled with 
the Handy-Utility Bench Stand as a very 
useful drill press or with the Horizontal 
Stand it becomes a Bench power unit. 

See them ali at 

your dealer’s—they 

are part of the 

famous ‘Handy- 

Utility’ range of 

electric tools. 


Other ‘HANDY-UTILITY ° tools include 
6° HEAVY DUTY ‘LECTRO-SAW'CI17.5.0 
*HANDY-UTILITY’ '),” ORILL £12.7.6 
5° SANDER-POLISHER (9.17.6 


ond @ wide range of useful accessories 


PROOUCTS OF THE H.U. DIVISION OF BLACK & DECKER 1 


OBTAINABLE FROM YOUR LOCAL TOOL SHOP 
TRONMONGER, ELECTRICAL DEALER OR STORE 
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crATE 


The Electronics Department of Ferranti 
Ltd. manufactures an extensive range of 
indirectly heated single and double tetrode 
electrometer valves with control grid 
currents ranging from 30x 10~* amps 
to better than 3 x 10~"* amps. 

Illustrated here (centre and _ right) 


are two examples of Electrometer valves 
and (left) a Crater lamp, which gives a 
light output proportionate to the anode 
current. Ferranti specialize in the manu- 
facture of industrial valves te suit a wide 
diversity of needs. 

Let us send you more details. 


Ferranti Ltd. 


ELECTRONICS 


DEPARTMENT MOSTON MANCHESTER 


FERROXCUBE 
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FOR TELEVISION 
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DEFLECTION Con hearagers 


ted 
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1g form are ideal for producing t 
lefiection coils Used 
© tn 
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r Ine 


onstruction 
rder to 


of efficient 
yy assembly OTHER APPLICATIONS 
ar pense ther in the rm of : In addition t 
as tw Pa les, or as castellated yokes " 
LINEARITY AND PICTURE WIDTH CONTROLS 
Mullard berr \ can very conveniently be extruded into rods mas apis 
and tut t form it is ideal for use in linearity and pictur eS 
wiht t a smooth 


ay magnetic 
ntrol in a compact assem! bad 


amy 


eS Mullard rerroxcuse 


VLLARD LIMITED 


CENTURY HOUSE 


SHAFTESBURY AVENUE 


LONDON wc2 


CONTROL jm 


procedure and accentuat 
over many years of specialization. In t 
ly high processing and working temperat 
control which, sp« 
Humidity, p ure and 
ntinuous, pulsed and ad power runs 
surface-temperature pyromete! all devises 
naximum reliability and 
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from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport f1!. Telegrams: Steatain, Stourport 


Throughot 
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toned 
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supreme 
in the production 


» of Turntable Unirs 


of unsurpassed quality 


Dealers car 


inhesitatingly recommend 
instruments fh 


Three 


ted with Garrard 


speed Self Changing Units 


rrpavsro COOL 2 


WIDEST RANGE 


° wn 
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“AST at Far LESS cos' 


SOLDERGUNS ae! IRONS 


TYPE 22 


TYPE 42 


w or Cc reas Ss, 
For h f spe ial of 
* ° all or 
_ Pp eter t eco yentio yal st a £ t- 
yr as ega 
dent ca 

type na rndie | ; rds 
elements 4 id bits t o VVO older- 


OFF STRAIGHT EASY - GRIP HANDLE 
PERFECT CONTROL QUICKER HEAT no 
LOCALISED WEAT Low pen 
CONSUMPTION MAINTAINS CORREC 
HEAT - MODELS FOR EVERY PURPOSE 


WOLF ELECTRIC TOOLS LTD. PIONEER WORKS, HANGER LANE, LONDON, W.5- TELEPHONE: PERIVALE 5631-4 
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EEC. instrument 


cathode ray tubes 


The above illustration shows a typical supply network suitable for the E4205°B:7; the 


defiection sensitivity increases as Va3 is reduced until it is 0.28 mm V at the minimum of 


600V. G.E.C. electrostatic instrument tubes are available in four standard sizes. All have 4V 


heaters and short-persistence green screens. Brief details are given in the table—for further 


information apply to the Osram 


Valve and Electronics Department. 


Special screens are available to 


order. 


A range of specialised tubes is 
available for applications where 
normal types are unsuitable. Detailed 
information is available upon receipt 


of requirements. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, LONDON, W.C.2 


DIRECT | A stable vari 
able frequency os- 
stor resonates 
READING : the unknown L with 
1 fixed standard cap 
acitor Provision 1s 
INDUCTANCE : made for measuring Q 
- at resonance frequency 
- Cahbration and scak 
MEASUREMENT © reading accuracy ar 
iff ient to provide 
rect ft jings of I 
* + BETWEEN swithin 2 percent 
ibove one microhenry 
ative measure 
0 O5uH and nents can be made 
with greater ac 
Size 7 


iA ! 
Wayne 
a 


THE WAYNE xR ERA LABORATORIES L_Tro 


100 mis 


1 R 
: SMA VERED mica CAPACITO 


DIMENSIONS 7 x 1Smm 
CAPACITANCE RANGE 2 pF—S0 pF 
CLOSEST TOLERANCE 0-5 pF 


™~ 

\s= A space saving silvered mica capacitor for the “low” 
; value range, Widely used in television receivers and 

A 


other compact electronic assemblies close tolerance 
SS —S of O5Spt P ty pplied economically. Stability ts 
exceptionally high yecify it type 10B for your miniature 


equipment 


SJasO% STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, €.18 
Telephone: BUCKHURST 6501—6502 
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SNR 0417 Spire Speed Nuts have enabled Turners Asbestos Cement Co., Ltd., 
to considerably reduce the erecting time of their “Turnall’ Cavity Decking, 
because no spanner is necessary to hold the Nuts while the screw is tightened. 

The large and flexible bearing surface of the Nut mates admirably with asbestos 
sheeting, vitreous enamel and other materials. Not only are Spire Speed Nuts 
functionally better than the old methods of hexagon nuts and bolts, but their 


use has been proved to cut labour costs by as much as half. 


pite 


SPEED NUTS fastest things in fastenings 


SIMMONDS AFROCESSORIES LTD. BYRON HOUSE 8-4 rT. JAMES’S STREET, LONDON, S.W.1 
Head Office and Works Treforest, Glamorgan Also Birmingham b n, Melbourne, Sydney and Amsterdam 


CRC 275 
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as only OKER Waxes are used. 


Yours faithfully 


Waxes are snall in bulk, 
large in importance, = they must be 


just right for the job, and reliable. 


TN 


Always Specify OKERIN. 


en ioe ee 
4 ASTOR BOISSELIER & LAWRENCE LTD. 


% SAVOY STREET * STRAND - LONDON - W.C.2 


WEST DRAYTON Middlesex 


CONFERENCE 
PROJECTORS 
@ ‘Finger Tip" operation—one contro! provides tor “Record” —"“Piay" ‘Rewind’ or “Fast Forward’ 
requirements 
@ Constant Tape speeé—7.5 inches per second 
@ Frequency “esponse—Essentiaity fiat trom 100-7500 cps 
@ High Quality Push Puli Outpu:. 
@ Recording Duration 3) minutes per reei 
Oy Range appr y 40 decibels 
@ Power Suppiy 200/250 A.C. 50 cycies—Consumption 80 watts 


THERMIONIC PRODUCTS LTD. ~- MODELS AVAILABLE 


Divinon SM WW. HYTHE, SOUTHAMPTON, Phone: Hythe 3265 FROM 


wart On Morris House, Jermyn Street, Haymarket wi £69 — 10 = Oo 


Phone Whiteho. 6422 


entre Birmingham Bristo Manchester - Leeds - Newcastle and Glasgow 
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noscope is basically asimple caption TYPICAL OPERATING DATA 


ipparatus capabk of providing a Deflection 


mal derived from a fixed pattern Focus 


Vh 
tre tube, 
(cut-off ) 
\lmost any pattern comprising pure 


Vai 


line, halftones or a combination of both 
Va2 (focus) 


be supplied on receipt of specihc Va3 (wall) 


requirem nts, and two standard types are V target 


wailabk I target 


J.101 — Test Chart 


1/ XI Test Chart 


CINEMA-TELEVISION LIMITED 


4 Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON °°: SE26 


Telephone: H1iTher Green 460 


SALES AND SERVICING AGENTS 
son & Partners Lid., Hawnt & Cx Led., Atkins t n & Whiteford Ltd., 


gat Manchester, 3 s9 Moor St., Birmingham. 4 “ ris. treet, Glasgow, S.2 


AEGISTE REL 


TRACE Mane 


SELECTIVE TRANSMISSION goin SET 


an other ¢ utstanding s 
cietabieapaimmeneaatae 


direct reading, selective, gain 


sed with an external 


active and passive. 
be measured 


ah gh 


ninal networks 
f unbalanced, car 
ties are provided for use as mpedance 


tive Detector Amplifier 


Frequency Coverage i—68 Kes in 4 
ranges 

Range of Measurements ; Gain 0-60 db 

Loss 0-80 db 

Accuracy 0.5 db 

impedance range : 75, |50 
balanced or unbalanced 


Det.-Amp. Sensitivity ; |0-12 «Vv 
Power Supplies : |00-150-200-250v. 50 cs 


and 600 ohms 


gnals Research and Development 


iment desigr 
G P.O 


tured for Minist { Supply and 


BRITISH COMMUNICATIONS 
31 GORDON AVENUE, 


4 
*} 
MAGNETIC TAPE 
RECORDING EQUIPMENT 


Bradmaster Model 5 Tape Desk 


eeeeeseeaeaece 
4 <4 7-42 


Price £41 [fitted with 5 RP. heads) 
or with 6 RP heads €42 


Portable Recorders 


with 


e e119. 15. ° 
as 


er Fideiey). 018 


Boy and G ape, amplifie 


BRADMATIC LIMITED 
STATION RD ON BIRMINGHAM 6 


Phone: EAST 0574 Grams: Bradmatic, Birmingham 


their 


STANMORE, 


Jevelopment t of I Measuring Instruments. 
pr 


CORPORATION LIMITED 
a fae 


Cables : BEECEECEE, STANMORE 


scorkshop 
in your 


pocket! 

THE TELEVISION AND 
RADIO SERVICE ENGINEER’S 
MASTER TRIMMER KIT 


1 Screweériver. 
1 Set of Feeler Gauges 
Side Trimmer Tt Set of six Box Spanners 


Yaxiey Switch Contact wom 1 te 8 B.A. 
Adjuster 1 Set of tour Spanners 
trom 0 to 8 B.A. 


Contains 


End Trimmer 


| Low Capacity Trimmer 


k crockle sh meta 


Export enquiries invited 


J. 8S, NEWMAN LTD, Stam" 
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For stabilised 
power supplies 


A typical example of the use of Ediswan 
Mazda 12E1 valves is illustrated in these photographs 
tandard rack-mounted unit as supplied by All-Power 
ers, Ltd., for Government Communication and G.P.O. 
These units supply a stabilised D.C. output up to 5 amps. 
The Ediswan Mazda 12E1 is an indirectly heated Beam 
Tetrode designed for use as a series or shunt control valve 


in stabilised power packs. 


RATING 
Heater Voltage (volts) 
Heater Current (amps.) Ih 


Maximum Anode Voltage (volts) Va(max.) 


Maximum Screen Voltage (volts) Vg2(max.) 


Maximum Control Grid Voltage Vel(max.) 


Maximum Voltage between 

gl and g2 (volts) Vgl-g2 
Mutual Conductance (mA/V) Em 
Maximum Anode Dissipation (watts) pg 


Maximum Screen Dissipation (watts) ? 


Pg2 


Maximum Cathode Current (mA) Ik(max.) 


Maximum Potential Heater,Cathode 
(volts DC) Vh-k(max.) ¢ 300 


* Taken at Vg ~ Vg2 = 150, Ig ~ 200 mA. 
t Provided the cathode is positive, 


Base International Octal 


LIST PRICE £2. 10s. Od. (provisional) 


DUIS WAIN 


MAZDA 
VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2 
Member of the A.E.!l. Group of Companies 


FOR HIGH-FREQUENCY 


|. Porcelain for general insulation. 
2. Frequelex for High Frequency insulation 
3. Permalex and Templex for Capacitors. 


© Bullers 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. 


Phone 


INSULATION 


LOW LOSS CERAMICS 


MANsion House 997! (3 lines) Grams: Bullers, Cannon, London 


SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s 
Price £7 .10.0 


HOMELAB INSTRUMENTS LTD., 


68a COBDEN ROAD. LONDON, E.!! 


r——M. R. SUPPLI 


ew the part 


ES LID. 


serneers and L 
wing brand new materia! available from stock 


, . 
VARIABLE TRANSFORMERS 
A £19176 


£8 15 


NDEX A RELAYS ‘ 
LONDEXK Ae CO RELAYS 
206 


+} EC. UNIT HEATERS ’ 


77 
SMALL BLOWER ASSEMBLI 

’ 
36 


RUNNING TIME 


200 250 + 
£55 TIME SWITCHES 


40 £12 10 
SANGAMO SYNCHRONOUS 
METERS 

255 J 
£586. SHORT INTERVAL PROCESS TIMERS 
2756 
iF MINIATURE CRYSTAL CALIBRATORS 
. : ‘ ' 
wt “ 
kK ‘ 
@55 
ERLOAD AND SHORT CIRCUIT TRIPS 
HIGH DUTY SELENIUM RECTIFIERS 


iz NE-THIRD HP. MOTORS 


BTH FRACTIONAL MOTORS 
. ~ 
€3 15 
MINIATURE HEATERS 
SLIDING DIMMERS 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS 


76 


M. R. SUPPLIES Ltd., 68 New Oxford Street, London, W.C.1 


Telephone Museur 
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GOODMANS IN : 
High DUSTRIES TD up. 


Loudspeaker Demonstration 


,—2 


9 A ee 
ae 10 ‘ y j 
AXIOM22 Mkil “ “ AXIOM 101 


AXIOM 150 "f» AUDIOM 60 


AXIOM 102 


ae A Practical Test 


A cold advertisement with its printed claims is all very well as an introduction 
to a product, but how much better a practical test of a manufactured 
characteristic. 

Over 3,000 people passed through our demonstration room at the recent Northern 
Radio Show held in Manchester. At the end of each demonstration period we 
received a round of spontaneous applause denoting the obvious pleasure that 
good quality reproduction can afford to the receptive ear 

It is not often that the general public is given the opportunity of such a 
demonstration, and indeed seldom that a printed claim can be adequately 
proved to the entire satisfaction of all concerned, 

At this year’s ‘Radio Earls Court’ we of the House of Goodmans once 
again have the pleasure of presenting for your enjoyment a practical 
demonstration of our High Fidelity Reproducers. 

The reproducers demonstrated will include the well-known Axiom 

series in modified form and, of recent design, two special high 

fidelity 8” units—-Axiom 1o1 and 102. 

We look forward to the pleasure of your company. Remember 
Demonstration Room No. D.7 and Stand 41, Earls Court, 

August 26 to September 6, 1952. 


Definitions 


AXIOM 


is a registered trade mark 
and denotes our High Fidelity 
Range of reproducers. 


AUDIOM 


is the registered trade 
mark that is applied to our 
good quality commercial 
reproducers. 


GOODMANS 


is the registeréd trade 
mark of all the Company's 
products 


GOODMANS INDUSTRIES LTD 


Axiom Works, Wembley, Middlesex =—— 


 COODMANS elephone: WEMbley 1200 (8 lines) —=—— 


Wrreetess ¥ 


QR eco 
. 


scabies i ree VARIETY 
of STOCKS 
of Apparatus and Components 


for both Professional and Amateur use 


| PHONE GERrard 2089 for SAME DAY’ SERVICE 


O35 Oe 226 
WEPES + M4. é STREET. om STREET. LONDON W. 


aa tay GERrard Py Shop-hours: 9-5.30. Sats:9-1 F 


me ea 7 oe 


‘ CONSTANT VOLTAGE - 
POWER SUPPLY UNITS 


MODEL 101I-C 


Output: 25 ees 0-250m 
Stability : Better than 0.! 
Output ehedlinede Less th 
Output Ripple: Less than 2mV 
Mains Supply : 200 250v 
Regular wn to zero 


| “EXCEL” 
| MAGNETIC TAPE aperiguaerenpeny 


A esigned y tor higt uality syn 
Di higehee 


Gard film pr sjecto rs, the 


Ex recorder for high 


2 > 


DETAILS ON REQUEST 


ALL-POWER TRANSFORMERS LTD. 


|| EXCEL SOUND SERVICES LTD. | CHERTSEY ROAD, BYFLEET, SURREY 


| NORWOOD WORKS NORWOOD AVE SHIPLEY YORKS “ Byfleet 32245 
> J 
‘ ’ ; 
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MARK I! SERIES 


“THIN LENS” 


P.M. Focus Units provide even focus over 


the whole tube face giving accurate picture position- 


ng and easy vernier focus adjustment. 
g y j 


TYPE RI7 MK.II MULLARD MW 22-16, MW31-1I6, etc. 28/6 LIST 
TYPE R20 MK.II BRIMAR C9B FERRANTI 192, T!2 2, etc. 30 6 LIST 
TYPE R25 MK.II MAZDA CRM 121, etc. 32/6 LIST 
TYPE W20 MK.II MULLARD MW 3622 50- LIST 
TYPE W22 MK.II MULLARD MVW/41/1.. : . S26LIST 
TYPE W25 MK.II f BRIMAR Ci4 BM, Cl7 BM m . ST6LIST 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS, BROAD LANE TOTTENHAM, WN IS Tel 


STAmtord Hill $606-8 


AERIALS 


| AERIALITE LTD. - STALYBRIDGE - CHESHIRE 


a “oer Evectaics Lr. 


164, Charing Cross Road, 
London, W.C.2 ‘phone TEMple Bar 7587 
Immediate delivery from stock 
Export enquiries welcomed Promp* attention to post orders 


TAPE RECORDERS RECORDING TAPE 
SOUNDMIRRAOR 


Table Mode 
™ 


TY PE SIMPHONIC 


HEADPHONES = 


SCOPHONY-BAIRD 
uM Tw T 


ack 


The first choice of 
RADIO OPERATORS RECORDER DECKS 


SOUNDMIRROR RECORDER 
throughout the world aalinsiaacadentiecdir "~~ Syrpameadingedin 


purchased 
TAX FREE 433 0 O Carr. Extra 


PICK-UPS AND MOTORS TES T GEAR 
ACO ».P2 ail AvO 
;P.20LP ed Mode! 8 
heads on Each Model 7 
DECCA Jniminor Mk. i-H 
Magnetic XMS with Univ. Bridge 
and 5td. Meads Wide Band Signa 
DECCA MOTORS PORGTatOF 
and 78 spds a 6] Valve Teste 


53 45 end fa Electronic Test 


C. Minor 


neter £40 
GARRARD 7 ADVANCE £2 a8 
ADVANCE + as 
PIFCO. Radiometer G1! 
TAYLOR INSTRUMENT? 
SEND S.A.E. FOR CATALOGUE 
p st AND TERMS OF THE NEW 
Change Mixe TAYLOR TESTGEAR | 


ecco [ao eococe 
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oa CRYSTALS are widely used to control 


frequency but whether or not you use crystal 
standardised equipment you still want to measure 


frequency, sometimes to only 55, accuracy, some- 


FREQUENCY times to one part in ten million. Marconi frequency 


measuring equipment covers these extremes and a 
wide range of frequencies up to the microwave 
region, and is found all over the world where 


irequen Vv is imp 


MARCONT instruments 


SIGNAL GENERATORS BRIDGES VALVE VOLTMETERS Q METERS FREQUENCY STANDARDS 


OUTPUT METERS WAVE METERS - WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 
MARCONI! INSTRUMENTS LTD « ST ALBANS - HERTS ~- Telephone: St. Albans 6161/7 


Midland Office: 19 The Parade, Leamington Spa Northern Office: 30 Albion Street, Hull, 


Export Office: Marconi House, Strand, London, W.C2 


Pe at Ae 


enh '- 
7 y ~ 
cutee a : r 
ere se <ealiatl 


4 ysuay 

Our London showrooms at rer, noon 
” m. . 
en every Saturday from 9a _— examine 
pan 1 to make an appointment to hear 

{ 
You ar cordially and te range Of Stentorian speakers 
the compte 


to the famous 


12" Concentrh Duplex) 


>i” assis s 
(from <4 ch lio components 
| pect our other rac 
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and wo 


~. nit Po ay i Part 
werent pee 
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POR GREATEST EFFICIENG) -—CITY & RURAL——_ 


IMMEDIATE DELIVERY FROM STOCK 
Al 


Tih HIGHER FREQL ENC IES ee 


OMPONENT 
ow price €3/2/3, post free 
Complete Kits tage-by — and 
Viewmaste 


Send for age 
gie nNponents ed 
e 6 ea 
CANGESTOCNS GENERAL TELEVISION COMPONENTS 


MANUALS: “ Televisior ned . r es 
SILVERED CERAMIC maram Valve Manuals, 5 - volons World -. 


All man 


jails post and packir 
EM! HIGH COERCIVE TAPE, 200¢ 


GEC HIGH COERCIVE TAPE, 200 
TRANSFORMERS 
9-10-12-15-18-20-24 v 


PRECISION CAPACITORS CHOKes 


, : ELECTROLYTICS 
Ot tL ION. FM AND 45 69 
' , co AXIAL caste 
APPLICATIONS fe fags wore ton wot 
COILS. cour PACKS sn Osr 
cage for 4 


Pack, 218 rit ~. TRE 
7 


6 pa 
LOUDSPEAKERS Bin. PM, 186 PM, 14 PM_ 136 
MIDGET WIREWOUND VOL CONTROLS. 100-250-iK 
? K.30K ohms. 34 eact 
over £2 Ove 
i packing 
MATCHED VALVES, RESISTORS, &c 
Extensive Stocks New and Surplus Components 
Purpose Valves, &c 


JAY DEVELOPMENTS. CITY & RURAL RADIO. 
HEATH LANE, 
NE west BROMWICH 101. HIGH STREET, SWANSEA, GLAM. 


waons 


£2 post-free, otherwise 


, Special 
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What do you demand of a 
; DIRECT RECORDING DISK 


NEGLIGIBLE BACKGROUND NOISE M.5S:S. disks permit of a dynamic 
range greater than 60 db. at 78 r.p.m. (max. stylus vel. 
8 cm sec., r.m.s.) and greater than 54 db. at 334 r.p.m 
that it has 
WIDE FREQUENCY RESPONSE The recording range of M.S.S. disks is 
limited, in the main, by the equipment used. Frequencies 
of the order of 20 kc 's are easily recorded. 
that 1t has 


HIGH RESISTANCE TO WEAR With al! M.S.S. disks the groove walls 
will stand up to constant playback without diminishing the 
level of the higher frequencies 

that it has 

CLEAN SWARF THROW With a correctly designed cutter the swarf from 
M.S.S. disks is consistently thrown to the centre of the disk 
clear of the cutter in a manner allowing of easy removal. 

that it 

FULFILS EVERY PROCESSING REQUIREMENT M.5S:S. disks are 
used in their many thousands for “ masters ” by the world’s 
leading recording authorities. Apart from their complete 
fulfilment of processing needs, a special feature ot M.S.S. 
disks is the absence of the ‘horn’ or ‘hangnail’ at the 
groove edges, even at high stylus velocities—a very valuab!: 
advantage in ‘ microgroove’ recording. 

that ut 

DOES NOT DETERIORATE BY AGE ORCLIMATE Long experience has 
proved that M.S.S. disks can be stored blank or recorded 
for indefinitely long periods under extremes of climati 
conditions without impairing quality or performance. 


These M.S.S. features—so essential to perfect recording technique— 
result from the use of the exclusively formulated M.S.S. cellulose- 
ni:rate lacquer coating, the highest quality aluminium alloy 

cores, plus a rigid test and inspection pro- 

cedure which assures that none but the M.S ks are availabl 

finest disks are released for use. cutee dkeanins Gemehiomann 


requirement 
t tails and fu 
nfiormation 


M.S.S. RECORDING CO.LTD . POYLE CLOSE -. COLNBROOK. BUCKS = Coinbrook 284 


TRUVOX 
Tf PLA. 1 | thats. 
EQUIPMENT 


pon a reputation for 
of your equipment 
have had 


be based » 
I t Dr cers that 


hitable 


y 


TRUVOX REFLEX 
SPEAKERS 
Pmgee ees mag tinea TRUVOX PRESSURE 
; - TYPE DRIVING UNITS 


0 warts 

or models give a substantially linear respo 

250 to 8,000 0 atie 
ty of 8 to 
from 350 


wat 


to Bt 


npletely weatherproofed and des 
nged exe e@ and vibrat 


For Full Details Write to: 


ROLA CELESTION LTD., Ferry worKS. SUMMER ROAD, THAMES DITTON, SURREY 


Emberbrook 3402-4 


Phone 
Wempb!e 


Speedy and Accurate 


FOOT.OPERATED 
C.E. and at least 


YOUNG MEN AGED 17-19 with G 
f tion wv m most » Mathematics and Physics to Ad- 


one year's study 

vanced level, have a wonderful opportunity to train 

for an interesting and well-paid career with the greatest 
{ ommonwealth 


Electronic ro the C 
ps (to the value 


INCE A YEAR at least 24 Scholarst 


of £3,000) are awarded for a four-year 
>F Engineering. With this Scholarship and grants, 


2nts may become almost self-supporting while still 
During the course the students pro- 


course in Elec- 


tre 


a! 
fare are the main consideration 
Next course com- 


Jetails 
conts will be 


for ful 
14th. Selected op 
n early September. 


Write ienmediotely 
October 
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COLUMBIA 
— ETC 


PEMBR a: 
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For better 


y 


component:service 


Gi WX 


Purchasing of Clix radio, television and electronic components 
is simplified with the marketing of these products by Ediswan. 
Enquiries for this famous range of electronic components, 
formerly distributed by British Mechanical Productions, Ltd. 
and The General Accessories Co., should therefore accompany 


those for other and equally well-known Ediswan products. 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 


155 Charing Cross Road, London, W.C.2, and branches 


Member of the A.E.1. Group of Companies 


FIELDEN 


mat zs ey 


[AMPLIFIERL 
4 Variable 
} Sensit 


7 


vity-— 
44 


cous 


2nd specimen 


FIELDEN (ELECTRONICS) LIMITED, 


A 


RCA TRANSMITTER TYPE ET 4336K 


Ee 


Speech Amplifiers f 
ET 4336 Spares 
VALVE f ET 


Please note the abow semitters can only be suppled 


Mc ELROY-ADAMS MFG. GROUP LTD. 


4, GREYHOUND ROAD, LONDON, W4 


| MODULATOR | _ 
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‘ce Chet 1 FIEL DEN INSTRUMEN 


PROXIMITY METER 


INSTRUMENTATION 
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rs 
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Cal nea ement 


AN 


ax HOME STUDY 
backs radio experience with 
sound technical knowledge 


- weigh 
gra 4 ° ary, celevis de the 

Complete Radio Engineering Radio Service Engineers 

Service and Sales Advanced Short-Wave Radio Elementary 

Electronics, Radar and Radio . Television Technology 


British Institution of Radio Engineers. P.M.G. Certificates or 
Wireless Operators City and Guilds Telecommunications 
C. & G. Radio Servicing Certificate (R.T.E.8 


ce above Exa a ns should enr 


Moderate fees fe A ; 
GENEROUS DISCOUNT TO H.M. FORCES 


REE RADIO 
4 the fa e 


Inlernalion 
CORRESPONDENCE SCHOOLS 


Dept. 123A, Internationa! Buildings, Kingsway, London, W.C.2 
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Yeclaumed Yée TECHNICAL PRESS 


Transient response me does 
|} mot need to wait for loud and 
dramatic passages im the music to 
demonstrate this. It is there all 
the time, in the bowing attack of 
irimgs in pian imo passages and 
n other subtie ways that will be 
appreciated by those that have ears 


Near 


! 


Wireless Wor 
(rev ew) 


rds known to 

ent transienm res- 
reproduction was 
rn ifurai I Nave so 


untered 


oe 


eview) jon. 1950 The reproduction from re- 


cords was a revelation in 
moothness. 
Moir, FMATY (review) 
Oct. 1951. U.S. publication 


One of the Fairs’ more striking demon- 
strations was the playing of a recording of 
breaking glass mn which the Acoustical 
peaker and amplifier combined to 
produce an illusion of reality so complete 
that listeners figuratively searched for 
Band-Aids to repair spiit fingers. 


Phe above passages dealing with transients are taken from reviews 

of Q.U.A.D amplifier and Corner Ribbon demonstrations which on 
. Audio Engineering (review of 195 

have appeared in various technical publications. Audio Conve tion in New York) 


Whey is it that Acoustical Reproduction 
of Transients is so far in advance of any 
other equipment commercially acailable ? 


The most important criterion for good transients 1s that the complete chain of equipmeén: 
should be aperiodic—there must be a minimum of sharp changes in the frequency 
characteristic since such changes are invariably associated with resonance. 

The obvious and usual procedure is to produce a loudspeaker designed for—and sold on— 
its ability to give a good account of itself from average modern recordings and radio 
transmissions. Such a loudspeaker may be good—may be a little too good on below average 
programmes—may not be good enough on the best. 

We prefer to use a very light treble diaphragm (0.02 grm) completely aperiodic and to control 
the limits electronically because of the obviously better and smoother control which can be 
obtained. 

In the Q.U.A.D. we control the final slope and rate of change of slope so that this rate of change 
need never be sharper than is necessary for the programme being reproduced. 


COUSTICAL 


mMBUNPTINGCOON:+ HUNTS +- TEL: S68 


Send for an illustrated Booklet 
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| Y | RS | AGAI i » Hereis Your Two-ValveTranslator 
we 1948 We gave you wire recording utilising a gramophone motor 
Ww 1949 We gave you talking books for the blind 
w% 1950 We gave you tape recording utilising a gramophone motor 
we 1952 We give you now for the FIRST TIME 10 MAGNETIC RECORDING 


A Tweo-Valve Translator 


By clever circuitry we have produced for youa 2-valve translator which supersedes 
costly amplifiers and saves you needless expense This un que translator will 
magnetically record fro f micr r e or pick-up This unique translator 
will playback from any make of recorder tw (without electrical connection 
r gramo to telephones) record 2-way conversations It will playback into business 
f wicher intercom. systems. it will playback into cinema or wireless relay systems 
snverwon Kit 
ecessary parts The transiator has both audio an udio frequency outlet so that any radio 
oe receiver tunable to say 900 metres can boost the output to greater volume if 
desired This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs 
only €12 10 - ready for use on 230 A.C. Other voltages to order 


The Diamend Tape Recorde Recording playback and erase > ‘ ome assembly 
Two speeds (Diction 2 urs Bandeau Type 7% pair Record playback and erase 
ta ss par and st 
Cassette Type 30 
Fast forward wird and erase heads @ he 


Mus hour) Tw 
rewind. Strongly built for hard — . ~s Ss 
an be sed witt 
nventional amplifier or 
transiacor §=Q2S, including 


f tape, Diamo 


tor Hi o eda 


DISTRIBUTORS FOR JUDGE INDUSTRIES Phone ILF 2066 
PARK RADIO OF MANOR PAR 783 ROMFORD ROAD, LONDON, E12 pentment only” 


y 


DIRECT T.V. REPLACEMENTS ) 
A. ROSE A.1. FR. E. sie HI P? buyall... 


144-136 LEWISHAM WAY, NEW CROSS, S.E.14 


EWAY 36% 


Vv sets 


sant U.S.A RADIO 


ude packing 
We post 


NEW ITEMS Model RADAR AND 
= } je vers hits 
COSSOR 916-917-918 

a TEST SETS 
iKCcoO TS! 14 TSe8 
EAGUSON Le! 968T 
1imMY ‘ ‘ 803.1804 
Xs ve Please 

RM 4 me ‘ 

PERSPEX POLISH > 
PERSPEX A Communicate with 


ARROW SALES 


“TY. Paulefinding.” Ths new book contains» trouble show INCORPORATED 


BO pages $6 ca } isé ee. eee 
Television Receiver Practice,” by Roy Holland (che 74460 VARNA AVENUE 
development enginee phony Baird NORTH HOLLYWOOD 
48 Circuits using Germanium Diodes 
Television Receiving Equipment,” by Cocking 375 pages CALIFORNIA 


263 diagrams andard teach k for all TV. engineers 


Fuses a 


R LIST ENT FREE WITH ALL BOOKS 
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ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone  LARkswood 4366/7/8 


Modern in conception, design and performance, 
the E.2., with its exceptionally wide range, 
not only fulfils to-day’s needs of radio 


and television, but anticipates the requirements 


of tomorrow. More than ordinary care 
has been used in screening and filtering. Asa QWUelceg 
result, stray field is less than 3 V. at 100 Me/s. 


@ Frequency accuracy of + 1°, extends ° na 
over the whole range. @ Output voltage 1. V. to S| g 
100mv. and approx. lv. at full R.F. Socket, 9 enera t ae a 


@ Internal modulation; external modulation to 80", 
@ A.F. Output variable 0-50v. at 400c/s. 
@ Sixe 13° « 10)" * 8. @ Weight 17) tbs. 


100 Kc/s ~100 Mc/s ON 


ADVANCE TYPE E2 
FUNDAMENTALS 


\ 


\ 


MN 


WH 
HM 
Mt 


HT ' ' 


Full Technical Details availabie in 
e Folder S 14.W 


LONDON, E.17 Telephone - LARkswood 4366/7/8 
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ESTALITE - 
METAL RECTIFIERS: 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, Na 


Ower incres 
80d but nei 
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—/in the new 


GRAMPIAN 
tag et wate Pressure Unit 
nen (S.P.1,) 


ENQUIRIES INVITED , jesign d improvements in production 
you many advantages in this new unit. 


EXPORT AND TRADE 


Data 
ency response 
working range) 90-8000 c/s 

handling, with 

horn 1S watts 
1S ohms 
11,000 lines per sq. cm. 
7 Ib. 6 oz 
1.362” dia. x 18 T.P.I. 

Dimensions 4}° dia. =« 4}° overall 


GRAM(P)I(A)N REPRODUCERS LTD 
? HANWORTH TRADING ESTATE, FELTHAM, MIDDX. 


Telegrams | Reamo, Felthem 


C.j.R. ELECTRICAL & ELECTRONIC DEVELOPMENT 
LIMITED 
BICKFORD ROD WITTON BIRMINGHAM 6 2128 
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ATE/TMC 


OPEN WIRE AND CABLE 
LINE TRANSMISSION EQUIPMENT 


Accessibility... 


All wiring is in one plane on the front of the 12-channel 
carrier line amplifier panel. With the panel swung forward 
the components are immediately accessible. Panels are 
quickly removed by cutting the straps linking the tagblock 


on the panel to the bay tagblock. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio and Tran nD n ste ER HOUSE, ARUNDEL STREFT, LONDON, WC 2 


Telephone: TEMpie Bar 9262 Cablegrams Strowgerex, London 


Liverpool and London 
St. Mary Cray, Kent 
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LABORATORY EQUIPMENT 


ARANTEED AS NEW 


HIGH GRADE 


GNAIL ENERATOR TYPE 390G 

WE HAVE A COMPREHENSIVE RANGE OF 

ELECTRONIC EQUIPMENT BY MARCONI 

INSTRUMENTS, GENERAL RADIO, DU MONT 

SULLIVAN AND OTHER WELL-KNOWN 

MAKES, OF WHICH THE FOLLOWING IS A 
SMALL SELECTION : 


Deudie Beam Oscilloscopes Type 139A 
aeeaenaeae by Dumont Type 208 . Te .s17F 
Type 2244 » TF.3906 
Type 241 = Precision Beat Frequency Osciliaters 

fr requency Measuring Equipment Type TME.1 


ape Generator Type TF.144G 


For further 


HATFIELD 


175 UXBRIDGE RD 
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INSTRUMENTS 


HANWELL LONDON WwW 7 
EALING 0779 
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ndustry 
30 
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Wolverhampton 


Ww H-PULL 
TRACKS PER TAPE (2 Hrs 
TAPE SPEEL 33 
3 INPUTS ; CRYST 
eee > SEPARATE 
COMPLETELY 
DETACHABLE 
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an 
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eeenee 
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SPEAKER 

WIND AND F 
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Ve 


59 GNs Seed 
The P Tape Mechanise 

EQ 

BEXLEY ROAD, ERITH, KENT 


ASSOCIATED CINE | 
353 


HIGH 


ALAND MC 
NPUT CONTROLS FOR 


es 


FIDELITY 
CORDING) 
d |Sin. per second 
MICS. AND GRAM 
MIXING ° 

ELECTRONIC ERASE. 
UNIT WITH LEAD 
ORWARD WIND-ON 
IBLIC ADDRESS, etc 


th Higt sduction 
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Quality Repr 


6 GNS. 


ve £25. 
HURE FROM 


UIPMENTS LTo 


Phone: Erith 2543 


as at 


AR 
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A.B. Metal Products are proud to announce that their famous H Type range of 


Switches is now available with ““ CERAMIC” insulation. 


Stators and Rotors are manufactured in best quality electrical Porcelain, giving 
the highest degree of insulation, together with first-class Radio frequency 


Characteristics. 


Early deliveries can be quoted, and we invite your enquiries. 


Write for illustrated brochure :— 


Metal Products Ltd 


16 BERKELEY STREET, LONDON, W.! 
‘Phone : Grosvenor 5206/7 


AuGust, 1952 


AUDIO FREQUENCY 
SIGNAL GENERATOR 


available now 


dian 
By mea 


FREQUENCY RANGE, 50 cycles to 55,000 

ycies Accuracy of + 14 per cent. or OS cycle 

req y drift less chan 0.! per cent. after 10 minutes 

working Other models have range of 30 cycles to 

33,000 cycles, 10 cycles to 11,000 cycles, and | cycle 
22,000 cycles 


OUTPUT VOLTAGE, {5 vols RMS max 
nto 600 ohms. Basic range 0-15 volts. Less 
han 2 per cent total harmonic distortion at Maximur 


tput for frequencies higher than 50 cycles 


DIMENSIONS AND FINISH, !9in « [0jin x 
) Jeep Front panel anodised sluminiur 
t »ver or cabinet consists of zinc-plated stee 


black crinkle lacquer 


ALSO SUPPLIED 


B.P.L. Super Ranges and D.C. Test Sets 


LONDON STOCKIST 
M.R. Supplies Led 
68 New Oxford Se W.C.! 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT 


The demand of Industry tor our trained 
students is still greater than we can supply 
and is likely to remains of or many years 


We offer: 

FULL TIME DAY COURSE 
1 year course ‘in Principles and Practice of 

Radio and Television 

Next Course commences 25th August 
Write for FREE BROCHURES giving 
details of the above, of our 3-year course, 

and of others 
E.MJI. INSTITUTES the only college 
which ts part of a great industry. 


Associated with 
HM Vv 
& eee MARCONIPHONE 


(DEPT. 16A) 10, PEMBRIOGE SQUARE, BaENrT i 
LONDON, Wt TEL. : BAYSWATER 5131 2 ETC 


HERTS 


Telephone: RADIlett 5674-5-6 


PHILCO &-VALVE Reconditioned SUPERHET SETS UNIVERSAL MAINS 
REDUCED PRICES FOR on aoe ONLY 
ghiy « works Rew te Gera ; 


ee oor ete all over the uy. | 
ALL-WAVE TABLE MODEL rpore s tw onl to 
serial of 2 M ark walnut cabinet, size 15 
£7 10 LARGE TABLE MODEL, | 
4 bh toetres « requency. # 
F transformers and special seria 
25. MEDIUM TABLE MODEL. &« 
t and & an etet s+ 
. . wie aeria Availa 
is n. €5 F “rT wt ce 
TANNOY or TRUVOX HALO P.A. LOUDSPEAKERS 
fo. P.M. SPEAKERS (used), 5/6, t 
PROTO. ELECTRIC CELL, Type cvias. ame tra 
@ or all purposes 146 NB 
PHOTO ELECTRIC CELLS. ‘tee G616. These call 
os vl le Mt 1urm sens 


" 
ae a 


42 
xEW ty RoCUMULATORS ’ 


TEL Esdnic ° v vAL vE BATTERY PORTABL E ‘Pised Range), Type 
* * * * alapted ft 
r Mitg t t* . this pe 
© a I ole 


en 45 
UNISELECTOR switc HES “Pull Wipers . 196 thank, 36 -; @tbar 
iS 476. Hall Wipers—s-ta 27 bank. 276; S-bank, 426. 
: » L select ete. Operates 


MOVING COIL INSERTS nN 2 eakets and microphones 
PHOSPHOR BRONZE STRANDED Antal Ex-A rait 1o00ft * 66 
VIBRATORS. 2-v ot Type B pin eelf-rectifying. Outs ; 

. M <.. 7/6 Mallory, Type 650 tt 

r om. 76 Mallory ‘Tree 06290. i wit. 4-5 America ae 76 


NEW or USED TEST EQUIPMENT. abacmesat 


@00D 7 ° 
[WANTED te: ann Sunaeee Ga as 
23, LISLE ST. (GERrard 2969), LONDON, w.c2 


Open all day Sac and weekdays 9 a.m —é6p.m 


Closed Thurs pm 


Wrretess Worip 


Routine Factory testing of Mumetal 
toroidal cores 


7 
tof Magnetic prop- T h 1 C ] Precision measurement of magnetic 
— Stator Lam- e Cc n | Cc a 0 Nn t r 0 characteristics of toroidal Mametal 
ner The key to the consistent excellence coves by the Ferrometer 
of TELCON Magnetic and 


Special-purpose Alloys. 


use in Precision measurement « Aute 


matic testing of physical 
laborator) X-Ray difraction pattern 


sracteristics of Telcon wire specimens 


Close technical control of production is an all-important factor in the manufacture of Telcon Metals. 
Accurate tests and measurements are made at various stages in the course of production and the above 


illustrations show a few of the many routine examinations conducted in our well-equipped laboratories. 


MAGNETIC ALLOYS—Mumetal, Radiometal, Rhometal, H.C.R., Permendur,R2799, 36/64, Dust. 
RESISTANCE ALLOYS—Pyromic, Calomic, Telcuman, Telconstan, Telconal 


SPECIAL ALLOYS—Thermostatic Bimetals 140, 400, 15, Telcoseal, Invar, Beryllium-Copper. 


™. 


a “= 
“> L.& 

[ELEO 
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


MEAD OFFICE: 22 OLD BROAD STREET, LOWDOWN, EC? TELEPHONE: LONdon Wall 7104 
ENQUIRIES TO: TELCON WORKS. GREENWICH, LONDON, 5§.£.10 TELEPHONE: GREenwich 5791 


the new 


THE ADC SPEAKER DESION 
Modei C 


A BRITISH INVENTION 


5 


“ sa 2 th wintings operate 
O MECHANICAL REST )RING FORCE 
, THE steve: M IS FREE FROM FUNDAMENTAL RESONANT FREQUENCY 
‘ C TRE MOTIONAL DECAY TIME OF THE CONE ASSEMBLY HAS SQUARE 
WAVE FORM 


D gh ans Bd FREE FROM FUNDAMENTAL RESONANT 
FREQUENC 


MODULAT 

REPRODUCTION a=t 

Resonant Freque ‘ 
Manufactured by:— ere . re 


AUDIO-ACOUSTIC DIFFUSEURS LID. 


BROOK HOUSE, PARK LANE, LONDON, W.!/ 


Factory : Tarraut Street, Arundel 


. iner duci 
the AC power you require ee . 
from your OC supply The Skyway TAPE RECORDER 


& RECORDING AMPLIFIER 


y desrrable features are incorporated inciu 
HI-Fl record playback 
ving over 2 hours playing 
e omatic operation with 
@ Radio-grams and E-KN NTROL for stop, r nd forward ; imstant rewind 
change Radio-grams th thread bearin pstan, oilite self-lubricating 
| - : ed motors bushes toa her bearin ttractiv se morttie harnmered finish 
| 
Radio Show, Earls Court adios RECORDER UNIT Se. Luxe AMPLIFIER 14 
(Aug. 26th to Sept 6th 3 ; with  68stage 6NS 


1 iD 122 f | ancy mye | KIT 
——a Price 18 cus 


~~ £ 4 . - 
| ' oe; . 
D- C: JA: C- CONVERTER . able as a kit achined parts ready tor assembly or as aco 
t ready { se ¢ 


me from £8 16 0 


See us at ti 


wiring diagram 


‘Nustrated leoflet free on request 


—~- 


| cee 
| CoorLers 5892? 
pomp £25 : RADIOCRAFT = 


With Tac 


WIRFLE wv 


UBILIE 
D MICA R 


DIELECTRIC 
CAPACITORS 


Eminently suitable for 


H.F. Transmitting and 


R.F. Heating Circuits 


Makers of the first and the largest 

Mica (¢ apacitors in the world. 

Dubilier have maintained the lead 

in this important branch of 

capac itor engineering. 

The example illustrated is a solid 

filled mica dielectric capacitor in a moulded low loss phenolic resin container. It has two 
fully insulated terminals which may be preferable to the popular cylindrical porcelain 
container types in some transmitter and R-F power circuit applications, particularly 
where there is a high D.C, voltage plus a small R-F component. 

Full details of these and other outstanding capacitors are available on application. 


Denne 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., NORTH ACTON, W.3 


Phone : Acorn 224! (5 lines) Cables : Hivoltcon, London. Marconi International Code. Grams : Hivoltcon, Wesphone, London 


Dm 


Wreecess © 


STANDARD H.F. SIGNAL GENERATOR 
—6GM 2655 Mains operated 


producing H.1 signals of great stability and 


42 Mc/s in 8 ranges 


FEATURES: 


i 6 Mod 
Vagialle 


y ecrial 


( 
nm 


rmited 
ten book 1 


ee Oren. ou (@) PHILIPS ELECTRICAL LTD. 


AuGusT, 1952 


INDUSTRIAL OCEPARTMENT 
HMAFTESBURY AVEN A N 
APPARATUS LAMPS 
CE WELDING PLANT & 
MAGNETIC FILTERS 
GENERATORS 


ELECTRO 


Pr 22: 


-lowards perfection- 


August 27th to September Oth 


\ 


LOWTHER PRODUCTIONS 


will be displayed and demonstrated 


53 Warwick Road, 
Earls Court, London, S.W.5 


THE LOWTHER MANUFACTURING (0. 


(The Laboratory Production Unit) 


House, St. Mark's Road, Bromley, 


Kent. RAV. $225 


Lowther 


« 


HANNEY of BATH offers 


WIRELESS WORLD TY RECEIVER 
45-: ! tin die 


VIEW MASTER 
61 -; Stage 4 


£12104 
' 0 
16:1 
WILLIAMSON AMPLIFIER 
96; 4 


L. F. HANNEY 


77 Lower Bristol Road, Bath. Tel. 3811. 


Wirecess Word 


ADVANTAGES OF THE 


ENGLISH ELECTR 


METAL G.R. TUBES 


3. Short Tube 


The metal C.R. tube has been specifically designed for use in 


cabinets which can be made substantially shallower in depth than 
has previously been possible with a 16” tube, which apart from 
other features shows a big saving in cost. The overall length of 
17%” is exceptionally short in relation to the large screen diameter 
and it will be found most convenient for easy component mounting. 
To sum up, it provides for big screen viewing in either table, console 


or radiogram cabinets of moderate proportions. 


BRITISH MADE BY ‘ENGLISH ELECTRIC’ price 0668.8 


for quantities @rite to :- 


THE ENGLISH ELECTRIC COMPANY LTD., TFLEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 


macueracstici TIONAL 


AMPLIFIER ASSEMBLIES 


enables a wide 

ations of equipment to be assembled 
ramophone ampli fication 

vides an output of 

added to as required 


MAGNETA te co. tea. 


GOBLIN WORKS, LEATHERHEAD, SURREY. 


ASHTEA 866 (B lines 


To HAMS & DEALERS 


| WE WANT TO BUY 
CONSOL ES AMERICAN SURPLUS 


des EQUIPMENT OF EVERY KIND 


“VIEWMANTER™ FOR RADIO HAM SHACK— 
CONSOLES NEW YORK’S LEADING DEALERS 


RECEIVERS ° TRANSMITTERS 
TEST SETS SIG GENS 
TELETYPE EQUIPMENT 
EVERYTHING ELECTRONIC 


We are interested in any quantity, from one upwards. 
"Phone us immediately, transfer charge. 


il. Asin pow: N 


T MAKER ALTHAM RADIO CO BRAZENNOSE ST 
98. HERTFORD ROAD EDMONTON, N.9. | MANCHESTER 2 Tel.: DEAnsgate 5387 


Wrrecess Worip 


ESTAB 40 YRS 
ao sincsgenelstg~ a ong cota TELEVISION 
RADIO Please quote Dept. WW 


The NEW PREMIER MAGNETIC 
TAPE RECORDING KIT 


” 7 Including ALL parts, Valves, Cabinet, Loud- 
$29 8 0 speaker, Ree/ of Tape and Rewind Spool, 
(Qarrings and Pasléa W-) but excluding Microphone. 


The kit incorporates the NEW MODEL LANE TAPE TABLE already assembled 
and ready for use, a 6 VALVE SPECIALLY DESIGNED AMPLIFIER KIT 
including Bias and Erase Oscillator for use with the above unit, A REEL 
OF TAPE and a WELL MADE WALNUT FINISHED TABLE CABINET 
to house the complete unit. Outside dimensions when closed: Height [3 in., 
Length i7in., Depth I3jin 


THE NEW LANE TAPE TABLE 
To those unable to build this . 


TAPE RECORDER, we offer it 
built, tested, and ready to plug 
in, complete with Reel of “ Scotch 
Boy"’ Tape, Rewind Spool, and 
RONETTE Microphone at 


£36:10:0 


(Packing, carriage and insur. €1.1.0.) 


SPECIFICATION »— 


Made to high standards ano incorporating 
features ensuring low level of Wow 
and *' Flutter " throughout the full length 
of tape 


SPECIAL FEATURES of the Amplifier 

nclude separate Bass and Treble lift concrols 

high and low gain Input sockets, Record Play 

back imdicator, etc May be fed from 

Microphone, pick-up or directly from the 

Speaker cerminais of your radio. Chassis size FAST REWIND Provision for fast 

i4in. x Fin. x Qgin rewind and forward run in less than | min 

m ether direction THREE MOTORS 

As is usual obviating friction drive 
in all PREMIER KITS 

every single item down to the last nut and HIGH FIDELITY RECORD PLAY- 


bolt is supplied The chassis is punched BACK (| HOUR APPROX. PLAYING) 
and lay-out diagrams and _ theoretical The Table is ficced with high fidelity record 


circuits are included When completed play-back head of new design wound to 
the PREMIER Tape Recorder compares high impedance and s separate A.C. Erase 
favourably with all known makes. Heal The Heads are half track size 
» v f allowing approx. | hr. play ng from standard 
EACH UNIT MAY BE PURCHASED | 200ft. Ree! of Tape 
—— SEPARATELY cae é 
: TAPE SPEED 7) \n. sec 

PREMIER AMPLIFIER KIT, For use on A.C. 200 250, $0 cycles mains 
INCLUDING 6in. SPEAKER 47. 19.6 KIT COMPLETE = onty 

2 6 packing and carriage 
PREMIER TABLE CABINET £4. 18.6 This Recording Outfit has been designed for use with MC.-1-I1! SCOTCH BOY Magnetic 

5 - packing and carriage Tane. With this high quality tape a frequency range of 50c.p.s. to 9.000 c.p.s. at tape speed 
NEW LANE TAPE TABLE £16.10 © of 7fin./sec. can be readily achieved. | .200/t. reels, 38/- 

7 6 packing and carriage 


ae . NOW AVAILABLE IN THIS COUNTRY ALSO AVA LABLE 
INSTRUCTIONAL > . , We are proud to announce that we have TORPEDO TYPE 
. r obtained the Sole Agency for the Famous Billo 
- T iter Cell Ball Microphone 
BOOKLET 2’6 RONETTE Filter Cell Ball Microp | 
. \ We confidently claim that the superb per Crysta! Microphone 
This is credited it a com- 


formance of this Crystal Microphene will a.in.6 


plete Kit of the Tape “4 - amaze you 
Recorder is ordered. 


PRICES—BALL TYPE 2.19.6 Table Stand 
Table Stand for above 1$.0 1s.0 


WORKING MODELS CAN BE SEEN 
AT THE ADDRESS BELOW 


slly recommended for use with the Ta Recorder 
De 


USTRAPHONE Mowing Microohones stable for use with the Tape Recorder are availabie from stock 
Prices STAND TYPE €8 156 Table Scand €2126 HAND MIKE. 66-. 


207- EDGWARE ROAD-LONDON-W:2 


TERMS. OF BUSINESS. 
ash ) fe ver £1 Please 4 f ele; AMB 
Best Orde “ st an P PA 
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TRANSMITTER RECEIVER TYPE TROM 
r . 


EX RAP TRANSMITTER TilS4 SERIES 


” 


“ 
“ 


1124 RECEIVER UNIT 


Riss RECEIVERS 


POWER SUPPLY 
UNIT 


As @ special offer, power supply unit iacludin 
speaker together with R1155 rece wer 


PRICE £16.19.6. Plus '5 4 carr 


2 POWER SUPPLY UNIT and LF 
AMPLIFIER 


POWER SUPPLY UNIT No 7 


aii 


. 


4 
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TELEVISION 
SMITHS 6-DAY AIRCRAFT CLOCKS 


Piease quote Dept. W.W 


2 STAGE QUALITY AMPLIFIER 

: S\, Complete with 10in. Energised 

BUILD A PROFESSIONAL LOOKING LOUDSPEAKER 
RADIO AT LESS THAN HALF sctiie elie 

TO-DAY'S PRICE 


£6.19.6 


HEADPHONES 
Balanced Armature Low Resistance 
5 air 8 11 par 
High Resistance 126 
Lightweight High Resistance 
146 


MAINS NOISE ELIMINATOR KIT 


THE COMPLETE KIT 


; CRYSTAL MICROPHONE 

4 rt re Higt 

_ ¢ ant en 
22 4 

CAR BATTERIES—B8RAND NEW 
FALKER 


6 plate W 


. 65 
Se. 15 plate READING 
AVAILABLE ONCE AGAIN! Price 78 
ACR. 1 CR. TUBES 6 +. 15 plate DELCO 
REPLACEMENT FOR A aR emmy Hght ; 
‘ i a 
t ne the ‘ 23 plate DELCO 
REMY Hght : 
V.C.R. 97 C.R. TUBES 
" i 130 
eM . * @olate WALKER 
42.5.0 ee 110 


: GERMANIUM CRYSTAL DIODES 
PREMIER'S MOST SENSATIONAL OFFER ‘ he ideal Crystal Det 
THE ‘ + 4 VALVE SUPERHET 46. 
~erw" SOBEL ar METAL RECTIFIERS FULL WAVE 
M. @& L. WAVEBANDS 4 
E ALT. Peoci! Type 
47 


» 6-« 
ACCUMULATORS 


ADJUSTABLE BENCH LAMP 


‘ PREMIER 3-BAND COIL PACK 
a .19.6 - Pie. Carr nists & wired and aligne Pack the a 
Covered fully by Manufecturer’s Guerantee “ier rporating such features ae Air Inelecte 
I i medium wave colle Tuned RP 
wn 0 S7 @etree DD 4 
t mpiete circuit  « 


6v. MALLORY VIBRATOR POWER PACK 
ote with O@4 | o Ve aput 
e Usltt w = 


RjI70A RECEIVER UNIT 


rand New and used 


vaive VHF F 


207-EDGWARE ROAD: LONDON: W:2 


TERMS OF BUSINESS 


; wid 7 


IMPORTANT ANNOUNCEMENT WE CANNOT ACCEPT RESPONSIBILITY FOR NOR CAN WE 


i Pies it ed lelephones - AMBassador 4033 


4 rorate aiaiid PADaington 3271/2 


GUARANTEE ANY— 


WIRELESS WORLD 


ESTAS #@ YRS 
B HB MORRIE «4 OO RADIO 


Please quote Dept. W.W TELEVISION 
+WATT "GRAM AMPLIFIER THE —, SSR “MOMARCH”™ A WORLD FAMOU turer's 
Pree “we orte 1. 


S$ Menufect 
UTO-CHANGER Surplus of RADIO RECEIVER CHASSIS 
epeet eutomat . : . T-valwe RECEIVER 


’ ° a = th the oe 
ot PRICE 617170 
marriage amd insurance 
GARRARD ELECTRIC "GRAM MOTOR 
H.T. ELIMINATOR AND 
TRICKLE CHARGER arr 
: 2. : Induction motor, 100-254 mi FOUR im AVERANDS 


- . ge ge os Mine M20 
CABINET (WALNUT FINISH) ’ y KROT AN 


VERNIER TUN! 
At Mame €1310-.5 


Vastabte enact “ae. 7 i Prine Bad 1-VALVE SUPERHET 
Plus pecking and ' CHASSIS 


GRAMOPHONE UNITS | 
otden Wing Playing De 
aro ROS aahednanmen Oant single ape 

Mag Heat. mounted om attractive metal 5 

[itt amounted with Mag Head 

ihMteo (Us ontet. with Crysta Mend 

Collare single speed im drive t with ¢ 

Head, 74 rpm 

BAR Model OU4 S-apeed Gras nit lee 

latest type of Cryst urnower He ‘ t * s 

aid aliceme ta - , RADIO CABINET (WALNUT FINISH) 

Garrard Gramophone Motor Variable «per . —_ > ye , teep. | — 
he Complete qith 12in. turntable (us 
£226 m of T/phe Pick-up 
SUPER QUALITY TELEVISION CREE ORS Cae. Ves See | 
MAGNIFYING LENS Pick-op wrth Heads for above 
‘ taser picture sre Conrad ae Drive Gramophone Unit 
5 - on , 
“CORRECT ASPECT WHITE Ditto, 33 £92 
RUBBER MASKS BsR aoe Rim Drive Gram Unit 


B.4.R. Single-epeed Rim Drive LEas PF 


voy SORBO RUBBER MASKS nena 

THE COLLARO 3RCS¥t | jose nT Te 
3-SPEED AUTOMATIC 2 oe arate 
RECORD CHANGER SES TSe rescee we CMA 


' Govt. Surplus Ex-W.D BRAND 
“ NEW LOW PRICES wich a0 anut AERIALS NEW | 


2 Heads. 


< 


ale cabinet. £310 - 5 


S-VALVE SUPERHET RADIO 
sit screw-in sections matebed oe CHASSIS 


Brand new is ntainer « 
Packing and carriage 1/6 t . ° 
These aerials make ideal fishing vede 


EX-U.S.A. U.HF. ABRIAL 
uptaned detector stage, consisting ) 
Brand nee. in carton § - 


PRICE £44544. °Q Wcvsin | 4 Tye compensens, 
Purchase Tax 3-Gang oo m tin. «pindie 6 
Pius S/- Pkg./Corr./ins oe 7 


gu yy? H. e. eres 
BATTERY CHARGER KITS A S09 — ep en 
aneformers maker Pon “ jer oA f Amopher ol Orta 
circult diagram & rr wont totb-e ro ‘ iramophone @orkets 
249 v. single phase A raod o }, . ‘ sion drive Toning 
tor at 2/6 carriage and packing 
harge 2 


- 396 
re SF PREONER SUPERNET CONUS | AS KX SPECIAL. OFFER CABINET iLLUS- 


as: N HAND MICROPHONE TRATED ABOVE AND CHASSIS, TOGETHER 
a ee 5A. 211. WHITE RUBBER MASKS Foss t ae €5.5 0 Plus 16 Carr Pkg. & Insurance 
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ure 1S ImMpos 
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the FULL PAGE t 
and detaris it contains 
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forma n, data, formula, e 

@6 Valve 3 wave A 
UPERHET 

@ SIGNAL TRACER 

@ 4 Valve BATTERY PER 

@ S& Ware quality AMPLIFIER 

@ 10 Ware quality AMPLIFIER 

@ SIGNAL GENERATOR. ex 


< ‘ v 
NOW FOR “ 


ROM 


RODING LABORATORIES ° 


HURN AIRPORT CHRISTCHURCH HANTS 


TELEMECHANICS, LTD. 
ANNOUNCE THAT THEIR WELL-KNOWN LONG RANGH 
LARGE TELEVISION CHASSIS HAS BEEN 


CLOTHED and CHRISTENED 
THE “TELEMAX”™ 


PICTURI 


23 valve S/H circuit, Sensitivity better than 50 microvolts. 
Full bandwidth. Wall screen projection 4 « 3’. 5 Channel 
facility A.C. supply Insulated chassis. Complete with 
valves, tube and optucal unit 
REAINE COVERED CASE WITH CASTORS AND 
BEVEL GEARED JACK LIFTING DEVICE FOR TILT 


3. NEWMAN YARD. NEWMAN ST.,. 
LONDON, W.1. LANGHAM 7965 


Wieetess Worip 51 


"CURRENT RELEASE — 


100 SOUND REASONS 
Come to Classic for “The Classic Seta 


WE HAVE THE FOLLOWING 100 QUALITY ITEMS AVAILABLE FROM STOCK. 


AMPLIFIERS, RADIO FEEDER UNITS, MOTORS AND AUTO-CHANGERS, PICK-UPS, 
TAPE RECORDING AND TELEVISION EQUIPMENT. 


item Item 
No. No. ’ 
1 Leak T!2 with contro! £37 33 Chancery LP Attach- Bradmatic Guide 
2 Leak Radio Feeder ment Pillars 

Unit 47 34 Collaro RCSOO Collaro TR Motors 

Leak Pick Up Ruby... ail Collaro RC3 Si! B.S.R. Motor F.P.! 

Leak Pick Up Diamond 418 B.S.R. Monarch Acos Microphone 

Leak P U Transformer 42 Wharfedale CSB Resio Ribbon Mike 

Williamson(Goodsell) £40 Goodsell S.V.C Resio Table Stand 

Quad Amplifier £30 Cabinet Lane Tape Desk 

Quad Contro! Unit és Wharfedale CSI2AL £10 Partridge Tran. WA 

Quad Radio Feeder... £26 Wharfedale Super5 5 Qualtape Recorder 

Quad Acoustical Wharfedale Wi2CS £9 Scotch Boy Tape 

Corner Speaker £83 Wharfedale crossover £2 G.E.C. Tape 

yet Sale Az <n Wharfedale LS Sep. £3 E.M.1. Tape 

Rees 0 nay ait 8 Gf Maree SMISES 8 8 87 Sand er ae 

Rogers Quality Amp. ¢18 Spare Spools 600/t. 

Decca XMS Pick Up a Collaro AC3 514 a7 Spare Spools |200ft 

Decca P U Heads a2 Coltaro RC3/522 cl4 Motor BSR MUI0 

Seen ORi ee tl Collaro RC3 52! £14 Motor BSR MUI4 

Decca Corner Speakers £21 MSS PMR! Recorder £150 Motor BSR GU4 

Connoisseur 2 speed pee tanean gg ae Sound Sales Proj. T V£I45 

Motor Bradmatic Tape Desk £42 Frith Proj. TV aus 

Plessey 3 speed Auto 421 Wearite Tape Decks £35 Leak V SI £2 

Garrard 3 speed RC72A £12 Bradmatic Amplifier £62 + cote yo 630 

Dees Creat Mente C.3.R. Portable Recdr. £119 Viewmaster 

hesne: Pitts thes ao Wirek Magnegraph ... £68 Avo Valve Tester £10 

Connoisseur Pick Up Wirak Reporter £58 Decca Playing Desk 9 

Connoisseur Heads Simon Portable £60 Decca 3 speed PO ct2 

Geodmane Audion Sound Mirror Table M £69 Allen Wide Angie Kit &7 

60 Ferrograph Recorder £79 E.M.G. Filter £4 
Chancery Xtal P U a2 
Garrard Transcription 
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Goodmans Axiom Bradmatic Circuits 
150 Bradmatic Plate Coils 

Decca Deccalian Bradmatic 6RP Heads £3 Motor .. ais 
Decca G.U.4 Bradmatic 5RP Heads £3 Corner Reflex Cab “is 15 
Decca G.U.4A Bradmatic 5E Erase Armstrong TV!5 cs5 13 
Barker |48A Unit Heads .... 63 

Barker |50 Unit Bradmatic Osc. Coils 0 98 Hayes RG 120 cis 10 
Tannoy Duo Concen- Bradmatic Mu-Meta 99 Hayes RG 135 C19 10 
tric Screens 6 100 Chapman T U 417 6 


REMEMBER—"THERE IS NO SUBSTITUTE FOR QUALITY” 


We will ship to any part of the British Isles or Abroad 


Terms: CASH OR C.O.D. Hire Purchase or Credit Sale Facilities Available on Application. 


The Classic Electrical Co. Lid, «1« 1-11 t:evision seciauists 


352 364, LOWER ADDISCOMBE RD., CROYDON, SURREY. TELE. ADDISCOMBE 6061/6062 
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Whartedale 


GOLDEN/CSB CORNER PANEL 


In view of the enormous popularity of the Wharfedale 


(olden Spe aker we now offer a model in a non- 
resonant corner panel, giving 4} cu. ft. of air loading, 
with reflex openings whi h also serve to clear the 


skirting board 
Phe response is well maintained from 30 to 10,000 ¢ s 


t Width of front pane! 21 Width 

git wnchuding speaker 32 Ibs. approx Available 
(ther values to order 

plywood and fibre board, pecked wit 


, the enclosure df required. Weight 40 r) 
PRICE £5.10.0 per pair 


Made and Guaranteed |2 months by 


| Price £18-10-0 
WHARFEDALE WIRELESS WORKS | WALNUT 
BRADFORD ROAD - IDLE* BRADFORD- YORKS. , 
| 
| 


"Phone: Idle 46/ 


Oak or Mahogany to order 


at same price, 


ARTHURS HAVE IT! 


react manns 


LARGE STOCKS OF NEW VALVES Cc A B INETS 


TEST METERS IN STOCK 


Avo *‘ TAYLOR TEST METERS, SIGNAL 
GENERATORS AND MEGGERS IN STOCK 
Leak Point One Amplifiers 
Leak Pre Amplifiers 
Leak Tuning Unit 
Chapman Tuning Units 
Crystal and Moving Coil Microphones 
Decca Replacement Meads and Pickups 
Geodmans Axiom (50 Speakers 
Partridge Output Transformers 
Wilhameon Amplifiers 
Cesseor Double Beam Oscilloscope toy 
Philishave 
LATEST VALVE MANUALS 
MULLARD, OSRAM & BRIMAR No. 4.5.- each. 
— 2- each. 
P exer 
TELEVISION SETS wine AND TAPE RECORDERS 
ALWAYS IN STOCK 


Goods offered subject to price alterations and being unsold 


Owies to the bmited supply e 
EST of raw material, we reeret If you do not already know 


Ty) . about these unique Cabinets, 
write for details to:— 
peors:’ ARTHUR GRAY. LTO. first TECHNICAL SALES OFFICE, 
, EW KING'S ROAD, 
OUR ONLY ADDRESS : Gray House, Lonon, 8... Tel.: RENown 160! 
150-152 Charing Cross Road, London, W.C.2 


TEMople 8 8334 and 4745 
TELEGRAMS" TELEGRAY. WESTCENT LONDON 
CABLES—” TELEGRAY, LONOON CSTARLISHED 1088 


Monufocturers 


HALLAM SLEIGH £ CHESTON LT® 
WIDNEY WORKS BIRMINCHANM 4 


AuGusT, 1952 Wirecess Worip 


PRICTBY 
PORE 
¥ 


Leading Exporters of all types of Radio Receiving and 
Transmitting Tubes, Current Production and Ex- 
Government Surplus Special Purpose Tubes. Over 600 types 
in large quantities, available Ex-Stock. Contractors to British 
Commonwealth and Foreign Governments for Army, Navy, 
and Air Forces, Post Offices, Civil Air Lines, etc. 


TYPES CARRIED IN STOCK 


vuses 
vexe! 


HALL ELECTRIC 


89, CHARLOTTE ST. LONDON W.1 


Wiertess Wort AuGusT, 1952 


=~ % Re FLUID MEASURES 


use MUREX Sintered 
Permanent Magnets 


A Murex Sintered Alcomax III Permanent 
Magnet operates the pointer through the 
solid body of the contents gauge, ensur- 

ing complete isolation of the dial from 

the liquid. A high degree of magnetic 
efficiency is required for this applica- 

tion, and as in many other applications, 
Murex Sintered Magnets continue to 


ky ts give accurate and reliable service. 


MUREX LIMITED © (Powder Metallurgy Division) - RAINHAM + ESSEX + Rainham, Essex 3322 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. EUSton 8265 


SENSITIVE PANEL 
MOUNTING METERS 


NOW AVAILABLE 


is a new illustrated leaflet on our 


RIBBON and MICROARMATURE 
PICK-UPS 
and 3-SPEED 
TRANSCRIPTION TURNTABLE 
CHASSIS 


10.A 
to 
SOA 
5.50 types mic: nmeters are stocked by M.R The ignorant are easy lo live wtih; the educated 
plies Led. at 68, New Oxford Street, W.C.|I even moreso, bul against stupidity 


LDummibert) the gods themselves struggle in vain 
All sizes available with MIRROR SCALE t 
Ist Grade Accuracy. 


Available for delivery ex stock— However, “Reproduction of Records” 
ee te ee CheeiVek. is still available, price 3/11 post free. 


BRITISH PHYSICAD| LABORATORIES 0. Sarees Cane GS Seems Sen 
HOUSEBOAT Works / RADLETT - HERTS KIRKBY TRADING ESTATE, LIVERPOOL 
Telephone MADLETT 3614.54 


Sole Distributors 
for — 
BURGOYNE 

MAGNETIC 


#a, ie > ™~ 
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Sole Distributors 


for 
BURGOYNE 
MAGNETIC 


RECORDING 
SOR mee i RECORDING 
OS gvecrRic ro $ e RecoRDERS | TAPE TABLES 


99/5 tam r =e 2 ioe “np trees EST | 


The “BURGOYNE” 
MAGNETIC TAPE RECORDER KIT 


A Kit of units enabling the enthusiast to build a Recorder at the lowest 

possible cost, eonnaetalion i— — £27 jos an ) 

(a) — Burgoyne Tape Table. (b) The Burgoyne Oscillator Unit. - 2 

le ; : 

) The Burgoyne —. Lm Playback Amplifier. oo. - 9.5 eB S. DEPOSIT 
and 12 monthly payments of 346. 
All units avail ble separately as advertised 
instruction Manual 39 Post Free 


Also available ready for use £31. 5s. (corr., pkg., 15.-) 
or £10. 10s. deposit and 12 monthly payments of 39 2 


* The BURGOYNE de Luxe Magnetic Tape Recorder Kit 


oT | For the Connoisseur of Magnetic Recording, we offer a kit comprising 
lf: £ St Dic (a) The Burgoyne 4 valve Record Playback Amplifier 
way 2 (b) The Burgoyne Tape Table 


p HP. OF 
“pkg. 1S -) Terme: £13 Deposit 
monthly payments of 47 6. 


(c) The Burgoyne Cabinet 


All units available separately as advertised 
instruction Manual $ - Post Free 


RECOMMENDED ACCESSORIES : 


Scotch Boy or Emitape: 35 - 


(d) A Sin. P.M. Monitor Speaker 
THESE ARE NOT AVAILABLE AT PRESENT WITH WIREO UP AMPLIFIERS 


per |,200ft. spool; per 600f«. we 


LUSTRAPHONE 


MICROPHONES 


beth Table Stand Mode! C51 and Hand 
can be obtained in iow or high 


Mode! CS! 


Mode! CHS! 
PRICES 


Model CS! low impedance (55-. H.P 
payments of 8 4 

Mode! CS! high impedance (5156. H.P.: 
monthly payments of 9 2. 

Type $2 Table Stand @2 126. 

Type $2.8 Heavy Tabie Base ¢! | -. 

Type $2.M8 Moulded Tabie Base 10 6 

Model CHS! low impedence £5 156. H.P.: 456 deposit and 12 
monthly payments of 9 2. 

Mode! CHS! high impedance £66-. H.P.: 
monthly payments of 10 - 


: 45 - deposit and 12 monthly 
456 deposit and 12 


44 - deposit and 12 


BURGOYNE 
MAGNETIC RECORDING 
OSCILLATOR COIL 
or high impedance heads 

Distributed exctusively by 
MOS 


BSR INDUCTION 
MOTORS 


FOR MAGNETIC RECORDING 
FOUR-POLE TYPE FPIO 


Fully protected 
Negligible external magnetic field 
Oil impregnated self-ahgning beanng 
Silent running 
Speed constancy 
Both clockwi 
tion availat 
Voltage 1 
Consumpu 
Speed (light 
and Starting Torque if 
Shaft dia 1875 inches 
1? Ibs. ; size Shin. = 2 eis 
External shaft lengt 


TWO-POLE TYPE SR1 | 38/= 


2,750 r.p.m @26 v. Wes AC @ Full load torque bin. ozs 
Weight 2} Ibs. @ Will stand heavy overloads. @ Ideal for 32 a 
gramophones, motors, fans, switch movements, recorders etc 


TWO-POLE TYPE SR2 
@2,750 rpm 
@ Full load Torque 2in. ozs 
@ Weight iilb 
f @2sv 50 cs A 
hf @ldeai for motion displays timing 
mechanism, recorders etc 


or anti-clockwise rota 


Vai MAIL ORDER SUPPLY ©O.. The RADIO CENTRE 


* MUS eum 
5 6667 


Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


Wrmetrss Wortp AucustT, 1942 


Leading Distributors for all Sole Agents for the 
B.S.R. Greater London area for all 
Reproducing and recording HARTLEY-TURNER 
equipment equipment. 
Deliveries from stock Deliveries from stock 


TAYLOR To QUICKER TV SERVICING 

MODEL 260A The Radu Kilovolter, range 3-30 Kv. 
TELE UIIOR ne peer ee 
WOBBULATOR — Rinyster hat teen niredttes see h _ 17.6 


ceeds e 
cupensive i strument t 


tage app ied to th uxie of televmion 4 tubes including the 
a Ht . ) th pro tubes The Kilovolter 
S18 brated spar rk zap and 1 load ws presented 

relabie and fully guaranteed 


HP. Terms =< tas = : = PIFCO —s 29'6 | hat | 


CASH £12 Deposit | frre, Freee 


| £36: 15s. and 11 monthly Output ye par c.. 
payments of 44 artadts 
or Saicaaesaigi a TAYLOR-MONTROSE 
quae Seven se lana tana AC DC MULTIMETER 
aoe . A pocket size 7-range instrument. 0-300 v. A.< r D.C. in 4 ranges 


Or vtpet A mpiitier ‘ 0 te as or, there 0.30 mA., A.C of DC 0- WO mA, A‘ Precision 50 a Post 
neurone ‘ . a or DA 0-3 amp., A.C. or D« burlt paid 


The COLLARO Series of mason GaN tenner evens a 


AUTO-CHANGERS itr ns Ans 17 MO 2 


BSR 2-Speed GRAMOPHONE UNIT. Type MUI0 


AUTOMATE BEOORD Modest BCS2) 800 o 511 
CHANGERS \ces . . 
pet ap Deade Model 320 We ~ $11 


Mode! 1KCS22 


PLUG-IN PICK UF Mae 

READS FOR ABOVE ‘ ance 

Units To rour "tte * @ Overall dimensions 
sted 10 10 4 


F3.18.7 casn 
a ie BSR De Luxe Gramophone Unit. Type MU15 


CHANGERS ‘ it - 3 04143 17 Available for 78 rp m @ Net weight 2 lbs 
COMPLETE With c . . +e 24 164 Sin. diameter turntabiec @ kr 
PICK-UP HEADS ¥ Ideal for portable record 
£536 £107 player 
- @ [deal for use with any pick-up @ Overal 


£ 
_ £3.0.0 casx 


BSR TYPE MUI4 3-SPEED MOTOR UNIT 
78, 45 and 33 rpm. 2. 


se where space is a 
ce nsideration 


cash £&6.8. 

NEWFULLVISION DRIVE ASSEMBLY 6.8.6 

3-Speed Gramophone Unit Vertical dial with new station markings on and L. wave bends Hire Purchase Terms 
5 cok . dial Sir reorape b 

Type GU4, a t hummer mi ” pa ‘Dr = ann" ual sm A dutely a Pe t m han : slp. £2.3.0 deposit 

*® 33) 45-78 speeds by th nylon cord. Complete with assembly instructions 21 

switching «* nduction Post [ree - hiv paver 

motor ww Transcription quality 


* A matic ‘ \- . . — y "a* ey rR Ee 
Reavy prened tect toroeee | MEELLERMANN BINDING SYSTEM Post and 
ee ee teen Now available to the small user in kit form. 4 


69.19.1! Cosh or HP £3.6.11 . . 7 - 7 

tre it months payment oo es, | MELLERMANN TOOL KIT Type TK2 

. yl eH ay “ ? ontains a complete range of components as follows Type TL Tool, | Bortie Heller ne Lubricant, an assort 
nent of genuine Hellermann Rubber Sleeves in red and biack, Hellermann Cable markers princed Earth 


Wrmeress Worip 


TERMS OF BUSINESS 
H.P. : 


Send deposit with order which 

w be dispatched upon 
ng H.P. Agreement 

with order or C.O.D. 

if goods suitable for post 


CASH : 


Cash 


Sole Distributors of the 
BURGOYNE SOLDER GUN 


796 


Spare bits 10 for 7 6. 


Profitable Pleasure 


for all Home Constructors, 


WOLF Cub 


Wel!’ Cub Drilling, Grinding and Polishing Kit consists of »— 
| Wolf Cub Drill aie 
| Wolf Cub Bench Clamp ie 9: £7.17.9 
| Drilling, Grinding, Polishing Set No. 3 cr 9 0 


Wolf Cub Sanding, Buffing, Polishing Kit consists of : 
| Wolf Cub Drill as 10 0) 

| Sanding, Buffing Set No. 6 ai 6 @) £6. 16.0 
Wolf Cub Drill Stand consists of 
| Wolf Cub Drill as ° 
| Wolf Cub Bench Clamp 

| Drill Stand Base Set No. | ai is 
1 Drill Stand Pillar No. 2 6 


M.0.S. ‘RFA RADIO Sets UNIT “ eit) 
Z ep ae 
4 


Complete Ait with Valves 
#212 6 
© Manus! only 
2 0 
Ready assembled and W ire 


e312 6 


_AMPLION ACTIVETTE MODEL &.B. 


ted one of the most important developments in the 
a mains unit has been specially designed to 
only too well known that the useful life of « 
dependent upon the consumptuon and, to a 
yumber of successive hours of use 

© Amplion Activette the users of dry batteries wil! 
usual life of a dry battery by three to six times 

- Amplion Activette being approximately 3 watts 
Suitable for all radio dry battenes with H.T. from 
14. Fitted with three tappings to suit different 
67 and 69, and 90 v. Output socket a standard 


ad uniatu Size 4jin. « 2iin. = Ijin. Weight £3. 5. 0 


approx 


0) 
5 £8.11.9 
3 


Inetructs 


We are leading distributors for the 
HARTLEY-TURNER 
TF % PE 2150 


Peak handling capacity, 20 watts. Plas density 
ea Maximum Gameter, ihe. 
ch. Gm. Baffle bole, Min hameter 
. es archase Terme 
t and t 
6 Cebms cas Rah. Dts “1 


Vodel Makers 


Handymen 


HOME CONSTRUCTOR EQUIPMENT 


Wolf Cub Electric Lathe Kit consists o/ 

| Welf Cub Drill «s 10 
1 Bench Clamp is 
1 Drill Stand Base Set No. | cite 
1 Drill Stand Pillar No. 2 

| Lathe Set No. 4 


Wolf Cub Electric Saw Kit consists of 
1 Welf Cub Drill 

| Bench Clamp 

1 Drill Stand Pillar No. 2 

| Saw Set No. § 


For EFFICIENCY 

plus RELIABILITY 

you must have a 
BURGOYNE 

AERIAL CO-AXIAL 
CONNECTOR 

This is the ONE and ONLY unit available which enables a 
really efficient and reliable weatherproof connection to te made 


between @ dipole and us feeder 
and Colonial Gove. 


Each connector = in 24/6 sim 


DISTRIBUTED EXCLUSIVELY BY M.O.S. 
NOW AVAILABLE 
BARKER 
NATURAL SOUND REPRODUCERS 


DUAL DRIVE WITH BUILT-IN CROSS-OVER AND FEEDBACK 


Barker Sound Units give the full audio-frequency range with absolure 
smoothness and contmutty plus un'que clarity and detail 


*% A dual drive consisting of * A con. impregnated with 
a very light metal tube on a new esltulpes and mould 
which is wound a coi) of ed with logarithmically 
fine wire over a skin of graded corrugations from 
pure long life latex apex to rim. 

SPECIFICATION 

Model 148a Model 150 
i2}in 
10in 
llin 
Ain 
17 300 
15 ohms 
15 watts 
164 Ib 

uwcie 


As supplied to Marine 


Overal! diameter 

Cone diameter 

Baffle opening diameter 

Overall depth 

Magnetic field intensity 

Coll tenpedense 

Maximum peak input 

Weight (net 

Fixing: Both mode!s 4 equally spacea noirs 
Model 148a: 15 gns Hor 
Purch: se £5.58. deposit and 
12 monthly payments of 21 
Model 150: 18 gns 
Purchase £6.65. deposit 

12 monthly peyments o 


m 11) dia 


MAIL ORDER SUPPLY €@., The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


YOUR ANNUAL OPPORTUNITY 


RERRYS 


25 HIGH HOLBORN, LONDON, W.C11 


STOCKTAKING SALE 


NEARLY 


EVERYTHING REDUCED sy 10 7% 


(EXCLUDING VALVES AND PURCHASE TAX) 


FOR TWO WEEKS ONLY 
AUGUST 5™ To 167 


The “RD JUNIOR” NEW 
PRE-AMPLIEFIER SILVER PREPARATIONS 


(Tm orporating Low piss bilter) for 
tirely new design with a high performance and METALLIZING MICA and CERAMIC 
r ° ; fe haley “e - f Pri he + rey tg CONDENSERS 


amp 


t may be used with the latt thout 
pati Full details and samples from :- 
MAIN FEATURES 
weanraTuNS FACTICE & CHEMICAL SUPPLIES LTD. 
4 Lloyds Avenue, London, E.C.3 
a ate compense srams - Factice Phone: ROYal 1762 
merican and Long Playing 


ched bass and treble controls 
filter operating at 7 kcs. and giving 
Ctave attenuat n 


. r ae bh) ‘ 
deally suited to low level Cc A B | N K | ~ 
or these 


rements 


“ © over-prod 
PRICES shgh y factory soile 
ad Cabinets can be offered aca 
ete with er ig" aved pane! €8 10 0O gain price. Manufactured fc 
xe amplifier and new o 
= J 
428 10 O Our I rice 30 /- 
amptifier and new an be bougt tly or quantitves 
421 0 0 and @ adapted for all Mains ¢ 
ree quest Battery nits st and packager 


each 12 age pad «60 FOX om AK we bKinN. 


Viiiaies Duvtuor wet (9 CARLTON CABINET WORKS 
Rodeveu House lackheath Road, Greenwich (LONDON) LTD. 
S.Bo Velephone: TIDeway 17 234, High Street, Stratford, E.15 


Telephone) MARYLAND 2987 


Interior size 


Wrretess Worp s9 


Good Points of SUB-MINIATURISATION 


uperspeed 


ACTIVATED / 


COLOURED 
ROSIN CORED SOLDER 


Coloured Core provides coloured rosin 
residue for ready identification 


Choice of red, blue, green, purple or 
yellow core 


Stellate Core cross-section for quick mel- 
ting and fluxing 


Activated Rosin Core for fast working and 
absence of corrosion 


identical—except for colour—with the famous 
Superspeed White Flash Cored Solder 


Residue solidifies to a hard, semi-trans- 
lucent film of high dielectric strength 


Let us send you full technical details 
of the new Coloured-core Solder. XFW 30 ; 
Beam Tetrode Subminiature Amplifier 


Ve are established specialists in the production of TYPICAL OPERATION 


solders and fluxes for every type of pre-tinning, 
dipping and soldering in electrical, radio and similar Filament Voltage : ; 0.625v 
jointing and assembly work. If you are engaged in Filament Current . 12;mA 
H.T. Supply Voltage : 22iv 
Anode Load , I to 2M.) 
Screen Resistance , 3M2 
Stage Gain 32 


manufacture in this field it is almost certain that we 
can be of service to you. Make an appointment for 


a member of our Technical Sales staff to call on you. 


by 6mm. with @ glass 


uj ENTHOVEN g sons iro ~ a 


These features ™ con 
junction with the v4 
0 


ENTHOVEN HOUSE, efficiency of the XFW 


permit sell greater scope 


89 UPPER THAMES STREET, LONDON, E.C.4 1. a BE FM 


most modern hearing aids 
and other small electronic 


Telephone : MANsion House 4533 en 


Telegrams Enthoven, Phone, London 


Works 
CROYDON, ROTHERHITHE & DERBYSHIRE 


“w Wireless 


‘‘Hello 
Mike... 


Wort AuGcusT, 1952 


Say “ Hello” to an 
4 (Crystal Micr 
Filter-cell 


amazing new type 
the “ Ronette 
A new filter-unit, which has been specially 
jesigned after long and extensive research, makes 
tm Ronett« 


juality 


crystal microphones equal to the best 
ondenser types 

A complete range is available from £2/12 - to 15 gns 
Ronett 
W rit 


specifications 


Stands also supplied 


PANRER 


@ Cables: PANREK, LONDON. Telephone: MAY. 3903 


and there's a microphone for every 


purpose NOW for details and technical 


Trade enquiries welcomed 


RONETTE /i/ter-cell CRYSTAL MICROPHONES from 


%& Sole Distributors to the Retail Trade except for Model No. 088. 


PAMRER MAGNETIC RECORDING LTO., 28, NEW BOND STREET, LONDON, WI 


UNIT TELEVISION 


FOUR-PLUG CONNECTED 
COMPLETELY WIRED, TESTED AND 
Miniature Trimmers, to High RELIABLE UNITS a= 


Voltage Transmitter Capacitors VISION — SOUND 
LINE AND FRAME T.Bs. 


POWER SUPPLY 


; 
al Pp 
454 

’ ANE 
R Type ™ 
Capacitor 


Serve 
ment 
Stabalit 
ml ttm 
factor amd 
hull 
lectro-{ 
ompone 
ments 
detracts 
perfects 
entrolied pr 


bly 


& Overse Agents 


For precision 
stability, and tong 
life “Cyidea ” 
superiority is recog- 
nised by all designers 
and users of elec 

trontc equipment 


In the standard form the separat 
tor assembhes are mounted o 
a ommon spindle, g Ps 
ficient insulation of one sectic 
from another Stator terminal 
omy are provided to give the 
ormally desirable sernes capacity 
haracteristics, but these con 
as well as the provis 
or L.H. control, can be 
© suit designer’ require 
iclectric trimmers, giving « 
mange of capacity of 6.5pF, ca: 
be fitted across the stator sections 


Manuf acturer 


YONEY S BIRD 


CAMBRIDGE ARTERIAL ROAD 


Win stry of Suco P 
4M Goverrmert ¢ 


MIDOX. Enfield 207!-2 


ENFIELD 


TUBE MOUNTING FOR 9 
NOT GOVERNMENT SURPLUS 


OR 17 
SEPTEMBER DELIVERY 
Write for deta 


UNITEL ELECTRIC 


18 AVENUE ROAD BELMONT, SURREY 


THT 


a 


PL 


THE WORLD'S GREATEST BOOKSHOP = 


* FOR BooKkss 
Stock of over 3 million volumes 


New, secondhand and rare Books on 
every subject. Large Technical Dept. 
Subscriptions taken for magazines. 
119-125 CHARING CROSS ROAD LONDON W.C.2 
Gerrard 5660 (16 limes) ge Open 9-6 (im. Saturdays 


Nearest Station : Tottenham Court Road. 


TEUTUOUTA EDU EDE EEL ED TED TOE TAEDA TEED TU PTAA PT 


POULT 


mt 
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INSTRUMENT CASES 
FROM STOCK 


ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.1. 


90 per cent of our standard range of cases, includ- 
ing enclosed racks, is available from stock for 
delivery within 48 hours. Imhof standard enclosed 
rack units in 4ft. and 6ft. sizes 19in. deep and taking 
19in. panels, and standard instrument cases in 
twenty-two different types and sizes are designed 
to meet the main needs of electronic instrument 
housing. They are available in any quantity from 
one upwards and give you the advantages of low 
price based on quantity production with no 
design worries or tool charges and NO PRO- 
DUCTION DELAYS. Please write for our 1952 
catalogue and fatest price list of full standard 
range. 


MUSEUM 7878 


SOLARTRON 


REGULATED 
POWER 
SUPPLY 


SPECIFICATION 


D.C. OUTPUT : Continuously variable from 20-500 voits at 0-300 
milliamperes 


RIPPLE VOLTAGE : 8 millivolts maximum 

INTERNAL IMPEDANCE : 3 ohms 

STABILISATION : 0.5", for a + 10% change in mains voltage 
0.C. NEGATIVE OUTPUT : 0-170 volts variable and 170 volts 


fixed § ™ a Max. current 
A.C. OUTPUT : Two outputs 6.3 volts 5 amps unregulated 
MAINS INPUT : 200-250 volts, 50 c/s. 


WIDE RANGE OSCILLATORS + VIDEO AMPLIFIERS + 


MODEL SRS 151 


WIDE BAND VOLTAGE AMPLIFIERS ce) 


SOLARTRON LABORATORY INSTRUMENTS LTD., 22 High St., Kingston, Surrey. xinaston see: psx 


This instrument was developed to meet the stringent requirements 
of laboratories and test departments for a reliable and versatile power 
supply 


Features include @ Wide voltage and current ranges @ Low internal 
impedance @ Constant output with varying line voltage or varying 
load conditions @ Current or voltage levels indicated on 34in scale 
meter @ High grade components including all paper type condensers 
@ Robust steel case with good ventilation 


WRITE for details of this and other high quality instruments to 


SOLARTRON 


PULSE GENERATORS 


“ x 


* Windsor 


° Solel 


* 20,000 op. va 
+ . 
kik: 


An entire! ’ nstrument incorporating the latest improvements in 

manufacturing technique Refinements include shockproof moulded case 

clear and easy to read sles, leather carrying handle and many other features 

OVERLOAD PROTECTION. Meter movement has SENSITIVITY. 20,000 ohms per volt D.C. 5,000 ohms 
nstantaneous overload protection, effective on all ranges per volt A.C 

BUZZER A Buzzer is fitted internally for quick continuity RANGES 

testin VOLTS D.C. 0-7.5-30-75-300-750-3,000 

METER Precision ¢ gineered moving coil, fitted with Sin VOLTS A.C. 0-7.5-30-75-300-750 

scale and knife-edge pointer MILLIAMPS D.C. 0-.!5-!.5-15-150-1,500 

SWITCHING. One switch selects both circuit and range AMPERES D.C. 0-'5. RESISTANCE. !0 ohms-5 megohms 
Heavily silver-plated beryllium copper switch contacts ensure in two ranges witt self-contained battery 

low loss and trouble-free operation. Large 2in. milled knob OUTPUT. As for A.C. volt ranges except 3,000 v., via a 


for easy handling condenser 


LIST PRICE ats. 0. 0. x! Limited — now available. 
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SOUND Equipment 


Any volt range supplied 


67 to 230 250 A.F. BULGIN tco.tto 


BYE PASS ROAD, BARKING 
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: andard Mode ESSEX RiPpleway 3474-9 
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TELEVISION 


n distance viewers 's vastly improved 
SEN eR West type AC 3 Pre-Amplifier. The spec 
r first stage neutralised triode cathode coupled 
triode. The optimum arrangement for best 
Handle n oc curing < fact f-contained power supply unit complete with 
operatic srrect é terference filter Price complete, 10 gns., 
direct Leaflets, etc.. on request 
WENVOE CONVERSION 
voe London) and Type AC’ 4 WB (Wenvoe 
nits for perfect simple conversion of 
AN BE SUPPL WHEN your receive te with 5 valves and self-contained 
AVAIL Eng ve leaflet on request 


Apply Sole Manufacturers and Suppliers a “ss Pp E N Cc E R - WwW E ST 
ADCOLA PRODUCTS LTD. 
Sales, Offices & Works: CRANMER COURT, CLAPHAM QUAY WORKS, GT. YARMOUTH 
HIGH ST., LONDON, 8.W.4. MACaoulay 4272 
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THE WILLIAMSON CIRCUIT AS PUBLISHED 

IN THE WIRELESS WORLD, AUGUST, 1949, 

IS THE ACCEPTED STANDARD FOR HI- 
FIDELITY REPRODUCTION. 


Our version of the amplifier uses -— 
impregnated grid coupling condensers. 


Paper condensers on the H.T. supply 
line. 


Matched or close tolerance resistors 
where balance is important. 


Partridge Output Transformers. 


Model D.P.S. has separate H.T. supply 
incorporated on the same chassis for 
use with multi-stage pre-amplifiers. 


Type KT66 D.P.S., illustrated. £36 inc. 
valves. 

We have pleasure in announcing the release of the 
new ‘Exstat’ fully screened antistatic aerial system 
for elimination of radio interference. The trans- 
formers are of entirely new design and achieve a new 
high level of performance which has been achieved 
by using the most up-to-date technique and 
specialised materials which have now been de- 
veloped. Special high permeability ferrite cores and 
the latest winding technique are used for these wide 
band transformers giving maximum signal transfer 
and impedance matching over the entire wave band 

between 10-3000 metres. 

Model ASA3i2. Vertical Rod 

Chimney lashing Exstat ' equip- 

ment, 50ft. screened cable, 15ft. Rod 

and complete lashing equipment as 

shown. List Price 8 16-. 

Model ASAJITW. As Mode! 312 

but for wall mounting. List Price | 

B6-. 

Model ASA}I3. As Mode! 312 but 


for mast head mounting List For i ian 
Polen anal. or use with above equipment : 


Modet ASA30!. Complete Kit for Wide range four-stage tone control and equal- 
Hor = Span Exstat equip iser for L.P. and Standard records, with micro- 
nent ft. screened cable, serial 

wire, rope insulators, etc List phone and radio input. Complete with en- 


Price £5 15 - graved panel, £9 100. ~ 
With Low-pass filter, £12120. 


GOODSELL LTD. 


40, GARDNER STREET, BRIGHTON, 1 


Telephone - BRIGHTON 26735 


Other types available. 


ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON W ! 
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C Vhe a, CHOC alo changer 


n design and technical excellence—a three-speed 


d changer designed to play 12°, 10° and the 
creasingly popu.ar 7” records imtermixed im any order The 
Monarct ombines ease and simplicity of operation with the 
ugh standard of reproduction and performance demanded by the 
nost discriminating listener 
Note these 7 star features 
Automatically selects and plays 7°, 10° and 12° records, inter- 
ixed 45 or 78 r.p.m. Capacity 10 records 

Pick-uy tomatically returned to rest position and motor 
switched off after last record 

New reversible dual stylus crysta. pick-up has extended 
treguency range to 10,000 c.p.s. Self compensated for the 


frequen with the Turnover trequency at the 


ompact design makes it an deal unit for the 
radiogrs TV combination console 


Simp design guarantees iong life and trouble-free 
operator 


Beautiful styling and fimish that will harmonize with any 
cabinet d i 

Operates on 100 125-200'250 volts, 50 cycles A.C. Models 
also available tor 60 cycles A.C 


INGHAM SOUND REPRODUCERS LIMITED 
Staffs Tel: Cradiey Heath 6212/3 
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Castles in the Air 


FTER protracted Parliamentary debates, the 
future of the B.B.C., which has so long hung 
in the balance, was settled on the day before 

Thus we have had plenty of 
it, and our thoughts are not 
predominantly pleasant ones 

The main changes introduced into the B.B.C 
and agreement are set out on another 
at once that few of them hold 
for us or our readers. The only 
much significance can be attached 
trivial addition consisting in the 
1¢ word “licence” by the adjective 
This means, as the public has 
‘en told by Government spokesmen, that the B.B.C. 
may lose part of its monopoly; at some rather vague 
not too remote date, Parliament may allow the 
General to grant a licence for an inde- 
pendent television service, financed not from licence 
( from advertisements. Sound broad- 
isting, including v.h.f., remains a B.B.C. monopoly 
If only from motives of self-interest, every wireless 
nan would welcome an additional television service, 
ht about and however financed. But, 
the Government’s proposals, in spite 
to the contrary, lack the air of reality, 
is hard to visualize the setting up of a com- 
rvice in the foreseeable future. And, if 
ew be wrong, any benefits that might accrue 

t are likely to be offset by the fact that broad 
g has been made a party-poiitical issue. That 
ontrary to the wishes and hopes of most of us 
Radio Industry Council—wisely, we think— 
nducted an energetic campaign to prevent this very 
thing from happening Now we stand to get the 
worst of both worlds; sponsored television may not 
arrive, but the threat of it may hamper development 
jer all the things that must happen 
ponsored television transmission can 
We have few facts to work on, but will 
base our speculations strictly on official documents 
r on the pronouncements of Government spokesmen. 
[he sponsored stations are to work on higher fre- 
yuencies, but, by implication, on the existing stan 
jards of definition. The B.B.C. must complete its 
nterrupted) present scheme for television and also 
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get v.h.f. sound broadcasting at least under way be 
fore sponsored television can start. But first the Tele- 
vision Advisory Committee, now charged with 
responsibility for v.h.f. as well, must advise the 
P.M.G. on the conditions for the v.h.f. sound service 
before turning to sponsored television. T.A.C. ha 
not met for a year, and may be a slow starter 

These preliminaries being disposed of, the licens 
ing of sponsored television stations must be debated 
by Parliament. Presumably the measure will be even 
more hotly opposed than was the insertion of “non 
exclusive licences” into the B.B.C. charter. And 
what kind of organization can apply for licences? All 
we have to go on is the White Paper, which mentions 
“badies or persons.” Is the plural deliberately 
chosen, indicating that the Government does not 
intend to create another monopoly? Is the only pre 
cedent we have—that of the original British Broad 
casting Company, financed by leading radio manu 
facturers—to be followed? Wireless World can ob 
tain no confirmation or denial of these ideas. A uni 
fied organization, able ultimately to offer national 
coverage, would, we assume, be most favoured by 
the big advertisers who would be its main supporters 
If the right to conduct sponsored television is in fact 
so valuable, one can foresee the most intense com 
petition for the privilege, with more delay. 

But, after all, will the business world have enough 
confidence in sponsored television to ignore the de 
clared intention of the Parliamentary Opposition 
“not to carry on” the policy of the present Govern 
ment? There can be few less valuable assets than a 
television station without a licence 

To ask more questions would be to labour the 
point that the Government scheme can hardly be 
more than, at best, a project for the dim and distant 
future More realistic means must be found to 
foster the development of television, and if need be 
to test the possibilities of advertising programmes 
Fortunately, nothing more has been done legislatively 
than the timid insertion of “non-exclusive” into 
the B.B.C. charter, and, as the Home Secretary tells 
us, all earlier charters were non-exclusive anyway 
though not so labelled. Therefore the ill-conceived 
project can be gracefully dropped, or forgotten, with 
out too much embarrassment 


alculating Transient Response 


Simplified Derivation from Frequenes 


and Phase Characteristics 


By THOMAS RODDAM 


microphone amplifier and the 

If the first amplifier produces 

, overshoot there is no direct 

he frequencies in the transient 
This peak may, 

of the power amplifier 

d the stage may then be held at an 
grid CR network for an appreciable 
ime, perhaps | 10th of a second, the 
more distortion than usual, and as 
lriven down, the feedback will be 
normal : muddy transients are the 


two amplifiers in two boxes for this 
parent. A single multistage amplifier 
ner in the middle, or perhaps with the 
red in two separate loops can cause 
As our amplifier designs get more 
ated we need to watch out for more 


ybscure effects 
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Circumventing Laplace 


grammes are ampi d 1 ) hing for the conscientious designer to 
nd mplifies n the s to calculate the transient response, just as he 
*quency response of a feedback ampli- 
Very few designers do this, 
magine they will be confronted by an 
rmula to be fed into the Laplace Transform 
If this were the only way of studying 
or ponse they would—to use an Antipodean 
ons: television } too right. Fortunately G. F. Floyd, of the 
urse, in hu stitute of Technology, has described 
amplifie f I : 2 simpler way of dealing with the problem. 
amplifiers in tar ethod, dehydrated and predigested and 
The f gen lly made fit for engineers’ consumption, is the 
ion ubjec I yn about to-day 
obviou " t all need to know the frequency response 
‘ teristic of the amplifier. In all the 
explar lis 1 which follows I propose to treat only the 
Suppose thi I en the high-frequency cut-off, and not 
operating two a 1¢ droop due to lack of low-frequency response 
lifiers, one d Tu hall \ er, comment on the application of the 
h I h calculation at the end of the 
our frequency response. If you 
papers or books* on the connection 
in time and frequency response 
ticed that the decibel and the log- 
scale are not used. We use these 
for convenience, and because our 
garithmic in performance. When 
response we start off with a very 


and examine how the energy it con 
buted in time, and the energy in one 
and 1s as important as that in the neigh- 
ds. We must therefore be prepared to draw 
y response in terms of actual magnifica- 
1 with a linear frequency scale 
There are two separate meanings attached to the 
term “‘ transient response.’’ To some people it means 
the response to a square-wave input, while to others it 
means the response to a very short impulse. Between 
the two there 1s, of course, a very close mathematical 
connection, and it is largely a matter of practical 
convenience which is used. I prefer to use a short 
impulse for test purposes, because it is then so easy 
to recognize the unwanted “ ringing *’ which appears 
as a train of damped oscillations after the main impulse 
In some special circumstances, however, square 
waves provide much more information : for example, 
I have arranged amplifiers so that they were unstable 
on the ’’ of a square wave and stable on the 
swong On the oscilloscope the unstable condition 
was shown by a growing oscillation on one half of the 
cycle, followed by a decaying oscillation on the other 
half rhis sort of behaviour corresponds to those 
bursts of high-frequency oscillation at the low- 
frequency peaks, which produce such an unpleasant 
sound and are rather difficult to detect without very 
full tests 
For the purpose of this article, transient response 
will be taken as the response to a very short impuls¢ 
The method of calculating it depends on a basi 
theorem, the truth of which we assume in almost all 
our electrical theory. That theorem 1s the Super- 
position Theorem, which states, though not in these 
words, that two happenings in a linear system go on 
quite independently of each other. To calculate the 
transient response we first of all imagine a circuit 
having a particular frequency response for which the 
transient response is easily calculated. We then pretend 
that the actual circuit is made up of a number of these 
ideal systems in parallel, having different factors in 
their make-up. Each system passes a transient of the 
standard type of a particular size and time scale 
Then we add all the transient voltages at any instant 
An example will make this clearer. 
ie standard frequency response, which is called 
for reasons which will follow, the “real part’ response, 
is shown in Fig. l(a). The transient response of an 
amplifier (or any other network) having this frequency 
response is shown in Fig.2. Suppose that we find that 
our amplifier has a response like that shown in Fig 
l(b). We imagine it to be made up from two unit 
one having the response of Fig. 1(c) and one having 
the response of Fig. 1(d). We take two curves of the 
form of Fig. 2 with the appropriate scales, add them, 
and there is the final transient response of the system 


* Swing 


“Real Part ’’ Response 


We must now begin to clothe these bare bones 
As I said above, we use a frequency response known 
as the real part response. This is the graph of m cos # 
where m is the voltage gain and @ the phase shift 
between input and output. For calculation purpose 
this is a great nuisance, because if you are using 
graphical methods of predicting the frequency response 
you are working with decibels and a logarithmic 
frequency scale 

The stages in the determination of the real part 

in be followed in Fig. 3. The basic response 
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nse to a 
rt umpulse of 
with the fre 


response of 


Fig. 3. From the gain and phase to characteristics (a) 
and (b), the real part response (c) is calculated. Frequencies 
are plotted on an octave (/og) scale 


1 


Fig. 4. (a) Real port re.ponse of Fig. 3 (c) replotted to a 
linear frequency scale with superimposed straight-line 
Opproximatior (b) (c) and (d) Trapezoidal responses which 
added together give the straigt ne approx:mation of (a) 
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naviour a page of dull arithmetic 


n to some related topics let me 

id the response to a very short pulse, 

*ncy and phase characteristics, com- 

response by taking (gain cos 

requency, plot this on a linear fre- 

is real part response is then expressed 

trapezoidal responses and the transient 

‘ correspond to each trapezium is calculated 

Finally, we add (or subtract where necessary) all these 

transient responses and this is the transient response 
> o | ystem 

you are considering overload problems, the 

wave response is probably more convenient 

the impulse response. The overshoot of the 

At juare wave gives a pretty good idea of how much 

formula involves quit fety margin must be allowed between the steady- 

simplified by making output and the maximum programme output 

, = folate’. 9 hawe Fortunately, it is very easy t& proceed from impulse 

crane pee t+ te ; response to wave response. In Fig. 6% a) I have 

frawn a fairly typical impulse response. The figures 

nside tl urv how the number of millimetre 

yuares in each l-cm vertical strip, and the running 

tal from left to right is underneath. This running 

yezium t total is then plotted in Fig. 6(b) and shows the square 

corresponding to the given impuls« 

‘rshoot is very small, so that even 

user of an amplifier with this 

operate it up to its steady tone 

is nothing more to the calculation 

response : all the work is in the 

ermination of the impulse response 


pons 


, d), which are } 

forn All we need t te adil 1 h 

ent response corresponding ‘ , 
them together (that tor (d 


ential formula 
a), the transient re 
trapezoidal real part 
juation 
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separate trape 
h tam 
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“ Ringing ”’ 


’ have some physical appreciation 
causes of the ripples in the transient responsc 
function, ihe simplest view 1s obtained by noticing that our 
somewhere nput signal contains a complete trequency spectrum 

* work of man xtending up towards infinity. The amplifier cut-off 

ore right about t! yps all frequencies above a particular limit and 
ough it produced a negative signal 
these components with phase reversed 


vecause the averag ierefore acts as U 


takes about a page full of mtaining all 


it is only slide rule wo » add to the original signal. Some of the filter text- 
vhat happens to a square wave passed 


pass filter, and this damped oscillation 
ted trom a square wave 


a low-pass circuit The 
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reader who checks up on this will no doubt ask why 
| haven't pointed out that the filter books also show the 
transient response of a low-pass circuit. The reason is 
that I wish to emphasize the fact that the transient 
distortion is due to terms above the maximum trans- 
mitted frequency and that they are not in themselves 
audible 

Feedback amplifiers present some special and rather 
nteresting transient characteristics. To the mathe- 
matician the reason is very simple : the phase charac- 
teristic hugs the zero line up to near the cut-off, and 
then rises very sharply. That’s fine, but what does it 
mean ¢ 


Delayed Feedback 


The easy way to understand what happens in a feed- 
back amplifier is to watch a pulse going through it 
A typical amplifier, let us say, has a frequency response 
without feedback which is 20 db down at 20 kcs, 
and we are using 20 db of feedback. The phase shift 
will probably be 180 degrees at about 25 kc s. The 
ielay through the amplifier, without feedback, is given 
by the shape of the phase characteristic, d@dw, and 
the average value of this is + 27.25,000 or 1 50,000 sec, 

r 20 »sec later. Until the pulse reaches the output 
the feedback cannot begin to have any effect, so that 
with a square-wave input the first 20 ysec of output is 
amplified by the full gain of the amplifier. At the 
end of 20 psec the feedback starts to operate, but dur- 
ing this short period you may have blocked off a grid 
omewhere in the circuit. I do not pretend that the 
description here is complete : it is, however, of very 
great value if you are designing an amplifier with 
feedback round an output transformer, when the early 
stages are usually made with very wide band response 
in order to achieve stability. These conditions lead 
to a pulse at the output grid which may be about ten 
times the size of the steady-state signal. There are 
quite a lot of complications which can arise in particular 
circumstances, but I do not propose to discuss them 
here 

It is not suggested that in all cases you should 
calculate the transient response before you build an 


Fig. 6 Squore-wave response is obtained by counting 
squares in the elements of area under the impulse response 
curve, and then plotting the running total (a) Typical 
mpulse response. (b) Corresponding square-wave response 
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amplifier. One feature of the theoretical method, 
however, 1s that it provides a background which helps 
iN interpreting the transient responses you can see on 
the oscilloscope 

Square-wave amplifiers have often 
been published in Wireless World, but there is a method 
of studying the transient response which has not been 
mentioned, so far as I can remember. This is to 
differentiate the amplifier output and thus obtain the 
impulse response, at the same time making sure that 
the amplifier behaves well with both negative and 
positive swings 

The differentiating 


responses of 


circuit is simple, a. series 
capacitance and shunt resistance after the load and 
before the oscilloscope. The shunt resistance should 
be fairly large compared with the load, while the 
capacitance should be chosen to give high impedance 
compared with the shunt resistance at all frequencies 
of interest. Typical values would be 100 pF and a 
few thousand ohms. The advantage of this method 
1s that it shows up the ripples on the response much 
more clearly : ideally the square wave when differen- 
tuated will just give a spike of very short duration ; all 
else is error 
To conclude, a note on the calculation of ‘* droop 

caused by a bad low-frequency response is needed. The 
procedure here is fairly simple : you plot the real part 
response in just the usual way, and then take the 
trapezium, or set of trapezia, which would be needed 
to make the response go down to zero frequency. The 
impulse response is then calculated for these trapezia, 
and the square-wave response obtained by counting 
squares (integration). This response is subtracted 
from the ideal square wave, and there is your drooping 
characteristic 


HRE} component specificauions and additional 
sections for some existing ones have just been issued 

by the Radio Industry Council. These specifications are 
prepared in conjunction with B.R.E.M.A., R.C_E.E.A. and 
R.E.C.M.F. and are for the tume being intended for use 
within the industry 

Sections 1 and 2 of the new specifications are available 
now and these cover performance requirements and pro 
duction tests. Sections 3 of each, defining types of 
the components covered, their ratings and sizes, will be 
issued later 

RIC/151 deals with dolly operated switches of the 
toggle type for use in d.c. and a.c. circuits not exceeding 
500 V and 15A loading and for frequencies up to 3 kc/s 
RIC/154 relates to single- and multi-wafer rotary 
switches and concerns two types; one for use up to 
100 kc/s and the other up to 100 Mc/s 

RIC/251 deals with valveholders of the kind commonly 
used in radio receivers and other electronic equipment 
It covers two types of valveholders; those with low loss 
insulating material having power factors below 0.002 at 
1 Mc/s and those with poorer material with power factors 
greater than 0.002 at 1 Mc/s. RIC/151 and 154 cost 6s 
each and RIC/251 5s 6d; this is inclusive of part 3 in each 
case, which will be supplied later 

The additional sections now available are parts 3 for 
RIC/111, non-insulated wire-wound resistors, and defines 
the standard values, tolerances, sizes and finishes; for 
RIC/122. variable-track composition resistors, again 
giving values and also switch ratings when fitted; and 
for RIC/133, defining values, tolerances and ratings of 
fixed ceramic grade 1 capacitors. These complete the 
three specifications concerned. 
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mstructed by the French firm Radio- 
third was a mobile unit with four 
ameras, specially lent for the occa- 
Cambridge, while the fourth was a 
the BBA nall suit * equipment with two photicon 
Radiodiffusice meras made by the French homson-Houston com- 
Re iene ioepemta pany m signals from these four mobile units (all 
were sent to a receiving point on 
»y Centimetre-wave radio transmitters 
ompagnie des Compteurs 
Tower are the two R.T.F. television 
h serve the Paris area (one for 819 
ind another for 441 lines at the 
ak eae ti coe bottom), and these receive their programmes by cable 
dE galt oF from the studio centre in the rue Cognacq Jay, about 
ai ind by radio from the outside broad- 
explained above. On this occasion 
© the starting point of the chain of 
300 miles long, which conveyed the 
ondon 
the journey, from Paris to Lille, 
existing French television 
programmes to the 819-line trans 
MS IS an experimental system in- 
homson-Houston company 
it one is built. It has two interme- 
tions at Villers-Cotterets and Sailly- 
unattended and controlled by ume 
duplicate equipment throughout as 
st possible breakdown. In each 
julpment is mounted at the top 
ith two 10-ft paraboloidal aerials, 
ind the other for receiving. About 
rgv at 850 Mc/s is beamed from one 
ind the total gain of each repeater 
of 90 db 
t Lille, the vision programme was 
transmitter there and passed on to 
temporary relay stations set up by the 
at Cassel, a small town which, be- 
ion on the only hill for miles around, 
tary headquarters in the 1914-18 war 
ition in both wars. Here, on the 
at the very top of the hill, the 
received from Lille in two ways— 
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the route token by the vision signe 
via the seven repeater stations 


by a receiver (made by the Société Desmet) picking up 
the ordinary Lille broadcast transmissions, and by a 
cenumetre-wave set (Compagnie des Compteurs 
working from a 9,000-Mc/s portable transmitter 
mounted near the top of the 300-ft bell tower of Lille 
own Hall. The two receiver outputs were then fed 
o two converters, working side by side, which changed 
the French 819-line picture into a 405-line picture 
suitable for receivers in Great Britain. The duplica 
tion of equipment at this vital point was done to guard 
against possible breakdown 

Ihe conversion apparatus, which was developed by 
the B.B.C. Research Department, has a deceptive 
appearance of simplicity but is actually rather com 
plex in operation It consists of a television monitor 
presenting the French 819-line picture on a 15-in 
cathode ray tube, and a 405-line Marconi image-orthi- 
con camera focused on to the screen of the tube. The 
important thing about it, however, is that the monitor 
cathode ray tube has a long-persistence screen, which 
acts as a means of light storage. Without this storage, 
that is, using a short-persistence screen, the camera 
mosaic would behave like a simple photo-cell, quite 
independently of the scanning beam, and would give 
a fluctuating output corresponding to the intensity 
variations of the cathode ray tube spot. This fluctua 
ting output would be, of course, a replica of the 819- 
line vision waveform and would beat with any sigaal 
obtained from the mosaic in the normal way by scan- 
ning to produce a completely meaningless waveform 
from the camera. By using a long-persistence screen, 
however, a large component of unmodulated light 1s 
introduced, and if the proportion of unmodulated light 
to modulated light is made sufficiently great the inten- 
sity variations of the spot are rendered negligible and 
have little or no effect on the camera mosaic. One 
might say that the long-persistence screen serves to 

smooth out” the intensity variations in time of the 


R ght setting up a Marconi centimetre-wave transmitter 
on the roof of the casino at Cassel for beaming the vision 
signals to Alembon 
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Bcameras 


Villers-Cotteretsgy 
OP ool 


~ 


if tr 


riginal k-up tube o1 
econd part ! i that Ww duces sufhcient 
tt the fluctuation 

‘gradation of the picture 1s 
amera f iced } pti em of the converter, but 
in the camera 
relations! j nary for th me scan of B.B.C. cameras 
' | t I requency of the grid 
im bars” appear 
m this occasion it Was 
V necessary nvey th ) ; signal from the mains 

il t i special land line 


practice tn t r it 1 ult 


having thus been converted to 
were transmitted over the next 

ussel to Alembon, by a Mar- 

radio link working on about 
equipments, made by E.M.I 

it 4,500 Mc/s, then conveyed the 

» Channel to the R.A.F. radar towers 
Dover, and on to the B.B.C. experi 
it Wrotham his last jump was 

for such high-frequency work 
possible by the improved type of 

E.M.I. equipment which gives 

yutput power as high as 3-5 watts 

nally, th ignals were transmitted from the mast 
it Wrotham to the top of the Senat House of London 
University by an centuimetre-wave equipment, 
iain working on about 4,500 Mc After that they 
indergr the first time, being sent by 
oaxial cable tl wh Broadcasting House to the 
Alexandra Palace transmitter, from which point they 


I 
t 


our own permanent network of 
t 


le nd radi inks to the transmitters at Sutton 
Coldfield, Ime Moss and Kirk O’Shotts 
the programmes was conveyed 
to London by land line. Over the 
relay, from Cassel to London, each 
equipped with a Mullard v.h.f 
so that engineers along the route 
ould communk with cach other 
Incidentally, tt conversion of one television 
tandard to another was used at another point in the 
, within the French television service itself. In 
there are, as stated earlier, two television 
ystems, one operating on 819 lines and the other on 
441 lines, and hitherto they had been transmitting 
eparate prog ime For the Franco-British week, 
however, ere arranged to radiate the same 
programme, and this was achieved by means of a 
onverter, simi to the one at Cassel, which enabled 
441-line viewers to see the pictures produced by 
819-line m. It was installed near the base 
Eiffel Tower and consisted of an 819-line moni- 
inned by a 441-line camera, the output of which 
fed line transmitter in the usual way 
of the 40,000 viewers in the Paris 
irea have ine receivers, while the rest are on 
441 hi nd few have dual-standard sets. The 
46-M« l definition vision transmitter, however, 
radiates on the much greater power of 30kW (as 
3kW of the 185-_Ac/s high-definition one), 
is a tendency for viewers well outside the 
have 44l-line sets, as a matter of necessity, 
hose tn tl ntre have 819-line sets 
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genttally available, 
- Rectangular Wide-Angle 


BRIMA 


aad 


SET MAKERS in particular will be in- 
terested to know about these ad- 
vanced Brimar rectangular, wide- 
angle Teletubes at present available 
in two sizes—the C 17 BM with a 
screen area of 140 sq. in., and the 
C 14 BM with an area of 92.5 sq. in. 
Both have aluminised screens and 
external conducting coatings. 


Their rectangular construction per- 
mits the full screen area to be used 
and allows a considerable reduction 
in the depth and volume of cabinets. 


NOTE. Because of the wide deflection 
angle and increased neck diameter of 
these tubes, ordinary scanning com- 
ponents cannot be employed. 


Adequate E.H.T. and line 
and frame scan are pro- 
vided by these valves for 
both the C 17 BM and the 
C 14 BM when operated caeinn ieieae 
from a 200 Volt HT Heater Current 
Peak Anode 

rail in conjunction with Sorcha 

high efficiency wide-angle 

scanning components. 


Peak Cathode 


VALVES for 


Current 


Teletubes 


* 


Za 


CREEN AREA 140 SQIN 


-“ 


— 


Cc 17 BM 


Heater Voltage 6.3V 


Heater Current 0.6A Anode Voltage 16kV nom. 
Cut-off bias —70V 


Modulation 30V peak (for 150 .A beam current) 
- 2% + 
on ry 
(/ P 

70° DEFLECTION 

ANGLE 


9% 


\se i 


SCREEN AREA 925 SQ INS 


C 14 BM 
Heater Voltage 6.3V Heater Current 0.6A Anode Voltage I12kV nom. 
Cut-off bias —70V lodulation 30V peak (for 150 uA beam current) 


WIDE ANGLE LINE and FRAME DEFLECTION 


ITI R16 
EHLT. Rect 


CIRCUITS 


R12 
EHLT 
Bect 


63 


OOF A 
Peak Heater 


Cathode Voit 
Peak Inverse 


Voltage 3.85 k 


BRITISH MADE 


VALVES and TELETUBES 


Srandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT 


One head can 
{ TURNOVER 
COMES 


introduction of commercially produced 
rogroove recordings brought to -the user the 
mplicanon of having to use two different styli 
At once the question arose as to the best way of 
changing over from one stylus to the other. From 
the layman’s point of view—and the largest pro- 
portion of the gramophone playing public are lay- 
men—the means the “ simplest way 
This explains the popularity of pick-ups with both 
tyli fitted to the same cartridge and the provision 
ot mechanical means, such as a simple swivel 
to bring one or the other stylus into use 
Acos G.P.25 has been one of the most popular 
this type. Unfortunately, there have 
technical objections to such dual 
cartridges, and technical people as a rule 
been accepting them merely as a concession 
an overriding demand for simplicity 


mm 


best way 


iCTIOT 
Dh 
artridges ol 


Deen serious 


Feeiinical Objections 
Phere principally two objections, 
which were concerned with the output character 
cs of such cartridges. First, it was argued, the 
onsiderable difference in the recording character 
of the Standard and the Long Playing records 
ired cither two cartridges with two different 
lucing characteristics or two separate compen 
Neither is very simple or easy with 
gle cartridge. Secondly, it has been tound that 
ree stylus tends to vibrate at its own resonant 
y, producing a deep trough in the overall 
thus spoiling the quality of reproduction 

i noticeable extent 

using two separate heads avoids all 
as must be obvious to every sound 


were both of 


ircults 


ystem ol 
e difficulues 
r. The heads can be designed each to fulfil 
fic purpose and they can be provided with 
for plugging in or clipping on for compara 
change-over. The Acos G.P.20 is a 
well-known example of such a pick-up 


is\y 


Advantayes 
a pick-up which can be changed trom 
Lo Playing to Standard and vice versa 1s 
mously attractive for all commercial 
ral purpose applications, that Cosmocord just 
making a thorough investi 
the possibility of mass-producing a 
lual cartridge with acceptable reproducing 
haracteristics tor both types of records 
It was established trom purely theo- 
ucal that, given a set 
the soluuon was 
he real difficulties arose when 


ractical 


Nevertheles 


sO 


and 


d not help 


into 


‘thon 


considerations 
ot criucal conditions, 
possible 
trying to supulate these critical condi- 


COSMOCORD LIMITED 


excel at 
PICK-UP 
TO 


two jobs: 
CARTRIDGE 
STAY 
wions in of practical engineering and finding 
means of maintaining them in large quantity pro 
duction The difhicultues have 
insurmountable had it not for a 
approach right from _ the by 
engineers, combined with the wide scope of Cosmo- 
cord’s 
ence in the de 
purpose material 
work resulted in 
Industry by 
cartridge 


terms 


could ed 
been 


tart 


prov 
realistic 
(cosmocord 
resources, which include considerable experi- 
elopment and manufacture of special 

Eighteen months of intensive 
the introduction to the Radio 
Cosmocord of the Acos G.P.29 


(.P.29 PICK-LP CARTRIDGE 


rr gray b ’ y oer 
G.P.29 cartridg 


stantia a? uy t 


playing outp 
sut 
A very important feature of this cartridge is that it 
will truly track both types of record at 10 grams 
needle pressure. This, coupled with the appreciable 
vertical compliance of the cantilever stylus to com- 
pensate for pinch effect, ensures long record life and 
freedom from distortion. 

Ihe cartridge takes two sap 


cantilever styl 
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K.P. Characteristics of Capacitors 


Outline of Factors 


DAVIDSON.” Bs 


ns imposed on the effectiveness of 

ipacitor in a circuit by the operating 

cy, or frequencies, are often overlooked 

isers of capacitors. As a result, the 

tends to instability or, more usually, the 

not fully effective and its function could 
efhaently performed DY a Capacitor of dif 
ind, perhaps, of different value 

capacitors in 

limitations show 


which 

themselves are in 

ircuits of radio frequency amplifiers 

ind television interference suppression 

these, the former will probably be the 

to readers. Fig. 1 shows a single stage 

idio frequency amplifier C,, C., C,, being 

n grid and cathode decoupling capaci- 

In such amplifiers the d.c. supply 

ind screen grids of the valves repre- 

mpedance common to each stage of the 

radio frequency voltages from any stage 

ped across this common impedance, re- 

ill take place and the amplifier may tend 

le. It is essential, therefore, that all 

currents shall be by-passed to earth 

ind screen grid supplies and all 
mselves returned directly to earth 

Fig. 1, this means that the radio fre 

ek ped across AE, BE and CE 

Ihe decoupling capacitors C,, C., 

t therefore have as low an impedance as pos- 

frequency to be by-passed, and it 

) from the point of view of stability, 

e be capacitive at this frequency 

ater, Owing to the inherent induct 

ind the inductance of their leads, 

1ay be inductive and appreciable 

cal 0.1-«F tubular paper dielectric 

leads may have an inductive 

30 ohms at 45 Mc/s, and would 

! for decoupling or interference 

it television frequencies. Even a 0.005- 

r with lead lengths as short as 2cms 1s 

it 45 Mc/s and can have an impedance in 

10ohms. Being inductive, it may cause 

is a decoupling capacitor, and its 

too high for it to be effective for tele- 

terference suppression when used across the 

unce sources or mains supplies usually met 

However, as will be seen later, a 

r with similar lead lengths can have 

is low as 1 ohm at 45 Mc/s, and is sub- 

n-reactive at frequencies in this region 

rter lead lengths it will be capacitive and 

ve a lower impedance at this frequency 


iy plic ions of 


SCC 


Controlling Performance 


than the 0.005-uF capacitor of sumilar type and lead 
lengths. Choice of capacitor type and capacitance for 
by-passing purposes thus depends very much on the 
operating frequency. The extent of the limitations 
imposed by the operating frequency on the effective 
ness of capacitors and the factors governing these 
limitauons will now be examined in detail 

Every capacitor has a certain value of inherent in 
ductance which, together with lead inductances, will 
form a series resonant circuit. At frequencies less 
than the self-resonant frequency the capacitor has a 
capacitive reactance and, except in the immediate 
region of resonance, its impedance will be almost the 
same as its theoretical value. At frequencies greater 
than the self-resonant frequency the capacitor will 
have an inductive reactance and its impedance will in- 
crease with frequency. This inherent inductance is, 
therefore, a most important property of every capaci- 
tor, since it controls the maximum frequency at which 
the capacitor will exhibit a capacitive reactance 

The main factors which control this inductance are 
as follows: (i) The dimensions of the external leads 
to the capacitor and the internal leads to the capacitor 
section. This applies to all types of capacitor. (ii 
The ratio of the length of the capacitor section to its 
diameter (for rolled cylindrical paper and tubular 
ceramic dielectric capacitors iii) The proximity of 
the outer casing of the capacitor, if metal, to the 
capacitor section. (iv) The method of connection of 
the leads to the capacitor section 

Of the above (i) has the greatest influence on the 
total series inductance of the capacitor circuit. With 
an ordinary two-lead capacitor the minimum lead 


ut 


vy 


- 


+ 


Fig. | 


anode 


Single stage of oa typical r.f. amplifier showing 
screen and cathode decoupling Capacitors. 


ugher than that of the long 
formula for both the sec 

iz leads for a given tubular 
inductance, and hence the 
capacitor and its leads, can 

\ sely The effect of section 
fuctance for various overall sizes of 
capacitor plate is shown 
‘If-resonant frequency 


TABLE 


Dimensions of Inductance of Self-resonant 
Section Section frequency of 
Section 


Me s 


f tubular silvered ceramic dielec- 
be similarly derived using in the 
the outer dimensions of the 
disc capacitors with high permit 
now being used increasingly for 
Such capacitors have inherently low self- 
jue to the shape and small physical 
silvered areas (the inductance 
half that of the equivalent paper 
These capacitors are, therefore, 
frequency by-passing in situations 
high power factor and high tem- 
ot capacitance are unimportant 
low permittivity ceramic dielectric 
en used as h. f. couplings are in the very 
| range and have self-resonant fre- 
quencies considerably higher than their normal opera- 
They may, therefore, be considered 
practical purposes providing their 

kept short 
inductance of the capacitor section 
under certain circumstances, by the 
in which it is housed. With capaci- 
containers which are isolated 
capacitor, the metal case has a 
ym the inductance of the section 
ise forms one pole of the capacitor 
-arthed), the casing forms part of 
wy current path through the capaci- 
ve inductance of the section will thus 
the proximity of this casing to the 
depend on the position at which the 
to the case. Assuming 
shows the two extreme 
1aki this external connection. In 
radio frequency current passes through 
c section and back via the case in the 
pposite direction ‘here is a certain degree of coup- 
ind the section, depending on 
so that the effective induct- 
s reduced below its free space 
greatest with a close-fitting case 
nnection is made as in Fig. 3 (b), 
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ce is far less marked and the 
correspondingly lower. For 
upacitor with close-fitting case and 
f input resonates at 5.1 Mc/s when 
und at about 4Mc/s when 
Hence, for radio frequency 

use capacitors with 
and with the earth con- 
me end as the input connection 


agcous to 


' 
Pole 


nnection of the leads to each pole 
influence the total inductance of 
large number of tubular paper di 
nowadays have a so-called non- 
1¢ set of foils projecting at 
hese projecting foils are 
ind the connecting lead usually 

lat spir il soldered to the end of the 

vides an excellent electrical connec- 

ind parallels together the foils of 

ting the current flow along the 

and reducing the inductance 

onnections 

onnection to the capacitor sex 

ecting metal lug inserted during the 
making intumate contact with the plate 
lightly more inductive than the pro- 

but, providing the lug 1s inserted 

of the winding, the inductive effect 

the winding is negligible. The 

s may, however, be appreciable at 

iencies, and this will result in the power 

itors: made with lug connections being 

than those made with 


with 


Irequencies 


necessary, because of limited space, 


re sections wound on the same man- 
separate capacitors within the same 
-cuions can then with convenience only 
secuons by means of lugs inserted in 
and, as the sections are usually wound in 
tt possible to arrange the points of con- 
that all sections are non-inductive 
capacitors wound in this way will thus 
one section which will have more in- 
its extended foil equivalent and will 

1 lower resonant frequency 
one type of wound capacitor which ap- 
ideal capacitor over a range of frequen- 
least 150 Mc/s and which makes use of 
described above for reducing series 
a minimum. This is the “ bushing” 
t ” capacitor in which the current 
onductor passes through the centre of the 
One set of foils is connected by the ex- 
| technique directly to the central conductor 
other set of foils is similarly connected to the 
he capacitor is employed as a 
the central conductor through an 
which the capacitor is fixed and to 
frequency currents carried on the 
tor are to be by-passed. By this method 
ill lead lengths to the capacitor section 
and the incoming lead carrying the 
ncy currents is completely screened from 


casing 


oing lead by the earthed plate 
led examination of the transfer impedance- 


haracteristics of these capacitors is beyond 
his article, but the characteristics are so 
require a brief description. Feed- 
citors behave at high frequencies as 
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haracterist ( a typical 


pacit 
— 
curve 
lead lengths of 


Hocit 
apacitance 


heavily attenuated open-ended sections of transmis 
sion lines of very low characteristic impedance. From 
details of the construction of these capacitors, it 1s 
possible to determine the length, attenuation constant 
and transfer impedance of the equivalent transmission 
line, and hence to predict where the resonant peaks 
and troughs will occur in the transfer impedance- 
frequency characteristic of the capacitor. The trans- 
fer impedance of these capacitors, which 1s the para 
meter controlling the effectiveness of the capacitor 
for radio frequency suppression work, is low for 
frequencies up to at least 150 Mc/s. A typical transfer 
impedance-frequency characteristic for a 0.1-uF paper 
dielectric “ bushing” capacitor of 50A through cur- 
rent rating is given in Fig. 4 

Having examined the factors which control the 
inductance of a capacitor, the series resonant property 
can be dealt with in more detail. To illustrate the 
order of frequency at which series resonance occurs 
for various values of capacitance Fig. 5 shows the 
series resonant frequency against capacitance for the 
miniature metallized paper dielectric type of capacitor 
having leads one centimetre long at either end. By 
virtue of the method of construction of this type of 
capacitor, the overall physical dimensions of the sec- 
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nons vary omy 
100 pF 
Aimost a straight 
the graph will 
juencies for greater \ f capacitance 
_ Apart from giving an indi 1 of the upper fr 
quency limit of usefuln 4 a given capacitor 
‘ 


seli-resonant frequency usually avoided, but re 


ently this | y i een put to good use f 
certain af 0 F tubular pay 
with « i i | connections, the t 
resistance s low and hence 
ua the series nee is hugh, giving a narr 
resonance urve J MA} wide only 
lown Phough itors of s size have an 
tremely low im ne ‘ resonance 
resonance narrow to be of much pract 
Howey with very much smaller capa 
example ve metallized paper dielectri 
at high frequencies are not neglig 
the self-resonance “ dip” 1s very much wider 
the inherently lows . the resonant cir 
For such capacit I m we may be 
theoretical over a frequency wide as 2 NEW B.B.¢. CHARTER 
within the resonan i 
Over this trequency he capacitor will pr 
vide better by-pass: lan larger capacitan 
{ similar type and eq lengths. This is illu 
trated in Fig. 6 which sh the transfer impedanc« 
frequency characteristic, through resonance, of a SO 
pF metallized paper vcitor and a 0.005-"F capa 
tor of similar type and equal lead length and diamet 
It seen tl from 30M upwards, th 
apacitor h lower impedance than u 
larger capacitor a1 hat from about 25M 
1) M the impedance of the S00-pF capacitor 
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less its theoretical value 
Very goo be made the serie 
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Ye e a , * + 
‘imple Line-Scan Circuit 
Transformerless System with H.T. Boost 


By W. . COCKING, Mies 


principles of efficiency line-scan and the current of V, flows through L, and L,. At 
discussed in a recent article' in the end of the scan it has the peak value ;, and V, 
Attention was directed chiefly 1s then cut off. If L, were not present, the current in 
mode of operation in which the —L, would undergo one-half cycle of damped oscillation 
iriving pentode and the efficiency at a frequency determined by L, and the total stray 
tion alternately during the scan, each for capacitance. V, would then conduct to inhibit further 
half of the scan period. This is, by no means, oscillation and to control the decay of current in L, 
le mode of operation, however, and it At this instant the current would have the value 
t that it is usually necessary to sacrifice « Q where Q is the quality factor of the 
vhat by permitting the operative tuned circuit formed by the deflector coil and the 
to overlap in order to avoid — stray capacitance 

1it adjustments The tactor «~* *Q has been previously designated 
‘rable attention was paid to a circuit’ by the letter x. It is the fractional current overshoot 
ly-fed deflector coil which has the and usually has a magnitude of around 0.8. Because 
f not requiring a line-scan the overshoot is less than unity the mean diode current 
* fact that h.t. boost is not is less than the mean pentode current if the deflector- 
coil current is linear. If 
h.t. boost is to be obtained 
the two currents must be 
equal. Equality is usually 
achieved with the aid of a 
transformer, but it can 
also be obtained if the 
overshoot can be made 
100°, 
At the start of fly-back 
the stored energy in L, is 
}L,:,*. At the end of fly- 
back, L, being absent, it 
is }L,1,*x* and the circuit 

has lost energy §L,1,,°(1 
cuit which p x*), If in some way this 
purposes. It ne. 3 Page form of pet ama quantity of energy can be 
the peak voltage ee ae ae added to the circuit dur- 
sufficiently ing the fly-back it will 
to be obtained. If this were all it would just counter-balance its loss and the current at the end 

would necessitate an inconvenient of fly-back will be 1. There will be 100°., overshoot. 
line, but it also permits h.t. boost The inductance L,, in conjunction with the capaci- 
The two factors enable an efficient tances, does just this. In spite of the simplicity of the 
without a line-scan transformer to be devised circuit the precise mechanism is complex and exact 
circuit is shown in its basic form in Fig. 1 — analysis is very difficult. The circuit is, in fact, a pair 
out the e.h.t. system ; the box Arepresents the of top-end capacitance-coupled resonant circuits ; 
ontrol and need not be considered at present, one circuit is L,C, and the other is L,C, and they are 
1 conductive path between all three of its coupled by C,. Each has its own Q factor, L/C ratio 
f The capacitances C, and C, represent the and resonance frequency. It is well-known®* that with 
‘If-capacitances of L, and L, while C, is mainly the such coupled circuits in free oscillation the energy 
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put capacitance of V,, but may, in practice, be oscillates backwards and forwards between the two so 


practi 
ircult 1 
obtaiming 


‘Ny trom it 


Ss now 

d a de 
eferred to by 
An extra 


included 


}--- = 4b------- 


rmented by external capacitance. C, is the capaci- that the current in one grows at the expense of the 

* across ich the boost voltage appears and is other and then, after a maximum, the reverse process 

to be very large ; in practice it is usually occurs and the current in the one falls off while that 

I The inductance L, is the deflector cuil in the other grows. The waveform of the current has a 
Towards the end of the scan the diode V, is cut off | resemblance to that of a modulated wave. 

In this case we are only interested in the conditions 

during the first half-cycle of oscillations in L,, for 
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Principles of Radio Communication,” by J. H. Morecroft. 3rd Ed 
pp. 308-329. ‘John Wiley 
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that there shou 
If we as 
ircuit is one-hal 
initial energy 
L, and one 
[his is not in 
but in the writer 
double I 
the energy in | 
enough to enable 


In practice, it seem 


about 


compress« 
is less harmful 
little effect 


it does 


very 
have an 
on the peak volt- 
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Back E.M.F. 


a buck ¢ 
peak-t 
it the end of 
back 1s 
from I 
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during > fly 


of energy 


e the peak anode current 


le to bring the 
current 
across I 
it is nece 
sible It i 
is linear anc 
ble. The currer 


luring the full 


the mean anode 


ver involved would be tl 


t operation 


scan. This 
ughout tl 
s will appear 
more easily 

‘nt of \ 

il current 
also shows the 
luring the 
mponents 


ponent 


scan 
plus 
The 


stated that the linearity 

n such as that of 
arrangement 18 necessary 
conducting together, 
by V, and yet control 
It must, therefore, 
ile the circuit operates successfully, 
ustment 


energize: 
nductin 
and there are too many 
proper 
inductance, the 

tapping point, the value of the capaci- 
iping. Practically, only the inductance 
ymtrol, but all have to be initially 
mpirically A major difficulty 

1: latitude to allow for variations of 


to determine the 
ire the total 


ermined, 

to know h 
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When 


can period a 


bott alves are conductive for the whole 


lifferent corrector can be used which is 
much le ritical but lends itself to more 
The circuit element is the same as in 


h the capacitance replaced by resistance 
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hown the equivalent circuit in which 
and R, represent the deflector coil and R, represents 

diode V, when conducting ; this representation 
ipproximate only, since the diode resistance is not a 
stant R represe the resistance element of the 
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the waveform diagrams 
omponent, as the voltage 
1 respect to tts lower. The top 
voltage V, across C,, 
¢ back ¢.m-f. across L, and the 
vol across R Ihe total 
he three components and 1s 
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across R, and R on the 
current 1, flows 
resistances, and the transformer of the 
feeds extra current: to R only. The 
ss R, is shown to its right and the saw- 
wrong sense to that required. The 
required must be produced across R 
and be the sum of two components, one due to 1), 
ong sense, and the other an over-riding 

> can write for the right-hand side 
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because of the transformer 

s R there can be no d.c. component in 

the current: nor in the voltage across R. This equation 
t equal the previous one and so the terms in them 

are time-dependent and those which are not 

be independently equal. Therefore the boost 


voltage 1s 


It is to be noticed that 


winding acros 


this current is obtained by connecting the trans- 
former primary as shown so that the valve current 
flows in the primary, then the ratio of primary 
secondary turns, m, must be equal to 1 1,, so 
2R, R, 

R 


voltage developed across the 
times the voltage across R 
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There must be a 
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primary and this is nm 


*HT 
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This voltage total voltage 
across the whol curt h l 


At the end of the scan, when A \, this is a maximum 


and the voltage is then 
2R R n 


> 


Obviously nm should be as small as possible, but it must 
exceed unity ; R should thus be large 

At this stage it is profitable to consider an example 
It is found that a certain deflector coil of 3) mH 
inductance and 55 {2 resistance requires a peak-to-peak 
current of 0.3 A; a diode resistance R, of 150 ohms 
may be assumed. Then :, 0.15 A and, taking +, 
as 9) yusec, the inductive back e.m.f. across L, is 
0.3 x) 90 100 V. The mean drop across the 
diode is 0.15 150 2 11.25 V and so the boost 
voltage is V, 100 11.25. 88.75 V 

The total voltage E, is 0.075 260 (1 
19.5(1 ri If m 1, which means R © and is 
impracticable, I 9V. If n 2, which is an 
eminently practicable value, E, 58.5 V. We now 
must add on the voltage across L, of Fig. 1. If L, 
2L, it is 60 mH. The current is 0.15 A and so the 
inductive back e.m.f. is 100 V and the total voltage 
becomes 159 V. To this must be added the resistive 
drop in L,, the minimum anode-cathode voltage of V, 
and the drop across its cathode-bias resistor. All these 
will total around 100 V, so that an h.t. supply of around 
260 V is called for. The anode current is 75 90 99 

68 mA and the power input 17 W 

It is a fact that practical figures agree very closely 
with these. Using a metal rectifier for the diode, the 
boost voltage obtained is nearer 70 V than 89 V ; the 
metal rectifier is, in fact, more accurately represented 
by a battery and a resigtance in series than by a simple 
resistance. Then the valve used, an EL38, requires 
275 V for the screen in order to give 150-mA peak anode 
current, so an h.t. line of 280 V is suitable in practice, 
making the input power about 19 W. With a voltage- 
tripler rectifier system 10 kV at 100 «A can easily be 
obtained from the anode 
of V,. The peak voltage 
on the deflector coil is 
slightly under 1.5 kV 
and that across L, rather 
under 3 kV. 

It is desirable that R 
should not be large, for 
the inductance required 
in the transformer 1s 
proportional to it. 
Ideally, this transformer 
should handle without 
distortion a saw-tooth 
current wave when its 
secondary is loaded by 
R. If the inductance of 
that portion of the wind- 
ing in shunt with R (the 
secondary) is L, then 
a saw-tooth wave will 
droop from its proper 
value at the end of the 
scan by 7,R/L. If 
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2 (2R R In our 
2.9H. This must be 

> through the full 


miake 


such a large inductance 
unnece and a value of under | H 1s 
while 0.25 H eems sufficient. The reason 
for this is that the circuit is a correcting one and is 
correcting a circuit which alone does not depart from 
linearity by more than 10—15 Quite a large error 
in the correcting wave lead to a final error 
which is quite small. Then some correction is possible 
by adjusting R to a value different from the theoretical 
Then, again, the diode cannot accurately be 
represented by a resistance 
Ihe theory is approximate only for simplicity, and 
experiment, the final arbiter, shows that the 
nductance can be without harm } to ,', of the figure 
*n by the abx s10n 
liagram of a stage which the 
used experimentally with very satisfactory 
he pentode V, is driven 
which can be derived from 
saw-tooth voltage generator It is 
advisable to have a waveform with a negative-going 
» on the fly-back and this is usually easily obtain- 
> by including a resistor of some 2-10 k{2 in series 
itor. The pulse cuts V, off 
«© Increases the e.h.t. voltage 


ve? xpcriment shows 
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one 


always 


c ve expre 
The complete circuit 


shown in Fig. 5 
tooth 
convennuonal 


with @ saw oltage 


any 


he Charging 
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Equivalent 
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L, can be any low-capacitance coil wound to with- 
stand some 3kV across it and up to some 4.5 kV to 
earth, while T can consist of 1,000 turns of No. 34 
enamelled wire tapped at 250 turns from the V, end 
on a {-in stack of No. 74 laminations. The smaller 
part of the winding is in series with V,. No special 
insulation is needed in the winding but the winding 
as a whole must be insulated to withstand at least 
1.5 kV between itself and the core Alternatively 
the transformer, including the core, can be 
insulated from the chassis. This is, in practice, the 
most convenient because the transformer needs 
acoustic insulation also and it is easy to provide both 
together by placing the transformer inside a block of 
sponge rubber under pressure. In any case, however, 
R, must as a whole be well insulated from the chassis 


whole 


Deflector-Coil Ringing 


The capacitance C, across one-half of the deflector 
coil is necessary to prevent ringing in the deflector- 
coil assembly itself. The equivalent circuit of the 
assembly is shown in Fig. 6. The two inductances L, 
and L, together form the deflector coil and are equal, 
or nearly so, and have mutual inductance M between 
them The capacitances C, and C, represent the 
self-capacitances of L., and L, and are roughly equal 
C,, and C,, are the capacitances to earth of L, and L, 

In this circuit there are several possible modes ot 
resonance and the troublesome one is when L, and €, 
together are inductive and come into series resonance 
with a capacitive L, and C, C,,. The circuit rings 
in this mode to produce a series of vertical light and 
dark stripes on the picture towards the left-hand side 

The effect is not peculiar to this circuit but occurs 
with any lightly-damped deflector coil. A simple 
remedy is to increase the capacitance across the non- 
earthy coil of the pair so that the parallel resonance 
frequencies of the two circuits, considered indepen- 
dently, are the same. The series mode then disappears 
The capacitance for complete avoidance of visible 
ringing is quite critical ; however, a fixed capacitance 
will usually remove it sufficiently for it not to be detec- 
table save on a blank raster. This is usually sufficient 
and in view of the voltage (750 V) it is not always 
convenient to use an adjustable capacitor. 

The capacitance C, in Fig. 5 can be used as a width 
control if it is made variable. Its mechanical form is a 
little troublesome since it must withstand at least 
4.5kV An air-dielectric capacitor becomes very 
large physically and for practical convenience a solid 
dielectric is desirable. However, it is difficult to make a 
solid-dielectric variable capacitor which does not have, 
in some degree, an air gap between the plates and the 
solid dielectric. If there is such a gap a discharge- 
occurs across it. In the writer’s experience, therefore, 
it is better to make C, fixed and to control picture 
width in some other way, such as, by varying the 
saw-tooth drive to V 

This capacitance C, can then be mainly the valve 
capacitance, but it does need some 5-10 pF extra. It is 
best obtained with an air dielectric using about 

,-in spacing of the plates. Provided that it is not too 
small, it can be fixed and the amount of overshoot 
can be controlled by varying the rate of cut off of V,. 

This can be done by inciuding a 10-k© variable 
resistor in series with the charging capacitor of the 
saw-tooth voltage generator (not shown in Fig. 5). 

This circuit has proved very satisfactory in use and 

gives ample output to scan a 53° tube operating at 
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10 kV with a defiector-coil assembly having an LI 
figure of 1.4 mH-A? (this is for an MW 22-7 tube at 
5 kV, see “ Deflector-Coil Characteristics,” Wireless 
World, March, April and May 1950). It has also proved 
to be non-critical in adjustment and consistent in 
performance 

Under typical conditions with an EL38 valve and a 


LETTERS TO 


Editor does not necessarily 


The 


endorse the 


* Restrictive Practices”” 


[N the leading article of the June Wireless World 

you suggest that the General Post Office, by 
licensing the television-to-schools transmissions, has 
shown signs of a more liberal attitude towards non- 
broadcast applications of television. Would that I 
could agree with your argument in support of that 
view ! 

As I see it, you underestimate the monopolistic 
powers granted under the Wireless Telegraphy Act to 
the Postmaster-General. His only real obligation is to 
keep within the framework of the International Con- 
vention to which this country is a party. According 
to my reading of the Radio Regulations annexed to the 
1947 Convention, the P.M.G. did not need to “ take 
his courage in both hands ” before licensing the schools 
transmitter, which could come into the category of 
either a “ Special Service” or “ Experimental ” station. 
Licences for cinema television transmitters, or, for 
that matter, for any likely non-broadcast uses of tele- 
vision, would readily fall into the same categories. 

London, S.W.1 C. R. HUGHES. 


} HLF. Broadcasting 


I AVING also recently returned from a visit to the 
U.S.A., I can in general confirm the comments 


of J. R. Brinkley in your July issue. To the average 
American “f.m.” and “v.hf.” broadcasting are, of 
course, synonymous. So far as we in England are con- 
cerned, however, there are two aspects: the pros and 
cons of (1) v.h.f. broadcasting and (2) of the system of 
modulation, and we should not tend to confuse the 
issues. I propose to air my views on (1) only. 

In a country where there is established a generally 
satisfactory medium-wave broadcast service, v.h.f 
broadcasting only offers to the man-in-the-street the 
advantage of high fidelity (but only at considerably in- 
creased cost). We all know how few can be persuaded 
to take an interest in high fidelity—give them a simple 
tone control on an ordinary broadcast receiver, and 
nine out of ten will wipe off what high frequency re- 
sponse the receiver has! They prefer the “ woomf.” 

So far as minority areas are concerned; that is, those 
not adequately covered by the existing medium-wave 
service, v.h.f. can be looked upon as a valuable supple- 
ment in providing interference-free channels. In my 
opinion, only in these areas would limited B.B.C. ex- 
penditure on new stations be warranted. 

There is no doubt that in a few years television will 
be of prime interest and will hold a greater public 
than sound broadcasting, which will gradually take a 
back seat 
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280-V h.t. line the mean anode current was 73 mA 
and the boost voltage was 60 V while the e.h.t. supply 
was 9.8 kV at 100 «A 

The deflector coil must be designed to withstand up 
to 1.5 kV on fily-back. So far, the writer has had no 
difficulty from this and no coil has yet broken down 
from this cause 


THE EDITOR 


opinions expressed by his correspondents 
I 


This fact should also not be overlooked—it is hap- 
pening in U.S.A. already—and therefore, large-scale 
B.B.C. expenditure should be on television develop- 
ment. 

If it came to a choice, those areas poorly served by 
the present sound broadcasting service would, I think, 
rather have a good television service than merely v.h.f. 
broadcasting 

The case would be different if we were just setting 
up a sound broadcast service; I would then be all for 
v.h.f., but it would now seem rather late in the day 
to be thinking about it 

Liverpool 


D. W. HEIGHTMAN. 


Needles 


S KELLY’S article in your June issue provides 
~ welcome data on the performance of thorn needles 
May I suggest, however, that insufficient damping of 
the pickup itself may have been responsible for the 
excessively pronounced peaks in the high-frequency 
response ? 

I have made similar tests using a well-known com- 
mercial lightweight pickup specifically designed for 
use with thorns; normally this pickup has no tendency 
to excessive resonances within the limits of Decca 
test record K1804, regardless of needle length. When 
in a particularly undamped state, however, due to the 
magnet having been momentarily removed from the 
polepieces, resonances of up to 10 db in amplitude have 
been plotted between 6 and 9kc/s, depending upon 
stylus length and thickness 

While agreeing with Mr. Kelly about the dis- 
advantages of thorns, I hope that he does not seriously 
challenge their one great advantage, namely their kind- 
ness to valuable discs. It is this alone that induces me, 
and, I believe, a great many others, to adhere to them 
in spite of the extra trouble involved. It is conceded, 
however, that there is much room for improvement 
in the durability of the material used in their manu- 
facture. 

Stevenage, Herts 


Thorn 


BERNARD DRIVER. 


Too Many 


i is generally 


** Recording Characteristics’? ? 


assumed that three different 

characteristics are currently used for 78-r.p.m. 
domestic gramophone recordings: (a) the E.M.I. 
(English Columbia, H.M.V. and Parlophone records) 
which has a level treble frequency response; (b) the 
English Decca ffrr, which pre-emphasizes the treble 
in the order of 3db per octave as from 3,000c/s; and 
(c) the American N.B.A. characteristic, which pre- 
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proximately 5 db per « \ wv British Virgi lands cal 21 KV4AAI 


amateur com: riots in 
BX n 195] 
t a fourth for Y ns from 
enough. It means th rainin ruiset 1Z cutter sailing cruises 
Barbados to St. Lucia 
R. A. HAMILTON 
Chief Scientist, BNGI 
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Avnl i an balve Voltmeter Without Calibration 
ind many of Drift 
ire aisv iV tilabl 
( haracteristics wh 
have mentioned 
tion as regards recording 
haotic; leaving amplifier 
now how best to Of 


QING E the publication of iv | inder thi 
‘ heading in your April issuc l my attenuon 
to another commercially produced 
ircuit diagram closely resembles 
n r January issu he Model 23 pH 
Meter nic Instruments, 1. Although the 
blem would seem to be for iple of ope n and the results obtained differ 
together and agree msiderably, the main framework both circuits 1s 
lanced two-stage, negative feedback, 
mplifiers. I understand that a circuit 
been used by Electronic Instruments, 
as 1945, but as it had not been 
did not find it. Although I 
t quite independently, I made no 
ir being only too well aware of 
doing! But it would be interesting 
to know whether anybody can, in fact, claim a prior 
iwrangement combining the following properties 
1) Input conductance le an 10 mho 
2) Output resistance less than 5 ohms 


innot $0 agre 
aracteristics the level treble 
treble and state the chara 
record labels 
h a pohey adopted would 
attention to the present 


to De a 
in the case 
t attain a better 
tume it tends to magnify 
toruon, and surely a better . . 
ise would be to use a level equal to inpul voltage within a 
1 more suitable stock (e.g nt, for any meter resistance trom 
+t : tly though this would be and up to 3mA meter current 
N16 RUTH JACKSON 4) N ignificant change in calibration or zero 
etting 0 yi ains voltage 10 per cent or output 
valve ch istics 100 per cent, as described in the 
Greenland Expedition wtiche 
yo R ers may be interested to know that th Bromley, Ken M. G. SCROGGIE 
Brit rt nland Expedition has been 
sted the amateur radio call-sign of GJAAT/OX. + Re.designed Government Hearing Aid ~ 
t whic ll use c.w. and telephony in 
144 Mc/s bands, will 7 icle in your May issue has been read with 
two fixed stations, onc 
and the other adjacent to au vf the article in The Post Office 
tion it 1s possible that one Electrical Engineers’ Journal, January, 1952, may I 
in Army 19 set draw your attention to Table 2 of that article and the 
s Capt. J. S. Agar, R | figures of 0.57 mA and 2.5mA for anode current con- 
H. Dean, R.N., and P.O. Tel umption quoted in your article? The figures quoted 
licencee of the call-sign is are those sert aid with a 45-V h.t. battery and 
ommander R. Brett-Knowles, the external aid and conflict with actual improvements 
stant seismologist and navi made, which in fact, for the insert aid, are 0.35 as 
team iwgainst 0.40 mA 
at it as entirely impossible You will se or > table that while it has been 
any details of operating possible to effect improvements in the filament con- 
nd on local conditions, suc sumption for both external and insert type aids, in 
ivailability The Expeditior the case of anode current, improvement is effected 
, however, and it should b ynly as regards the insert aid 
lateurs to contact us at so “ou be interested to know that we ultimately 
Owing to absence of any . -duce the filament current to 25mA and 
ible to send QSL cards whil ssibly 20 mz in the case of the insert aid to 
enland, but it is hoped that juce the present h.t. consumption of 0.35mA with 
the Expedition returns in 1954 1 30-V_ batt » something like 0.22mA with 18 V 
m should be addressed 1 Appreciable improvement in the anode current of 
London, S.W.1 the external aid is also expected to be made 
when holding u ynndon, N W.2 C. J. CAMERON 
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Technicians’ Training 
\ TITH a view to increasing the 
number of technicians in the 

mdustry, the R.I. Council has intro- 
duced a national scheme of training 
which, in addition to being beneficial 
to the industry in general, may also 
qualify trainees for deferment of 
military service It has, therefore, 
been necessary to define a radio 
technician and it has been given in 
these terms: “a person who carries 
out in a responsible manner approved 
techniques which are either common 
knowledge amongst those who are 
technically expert in his branch of 
ndustry or specially prescribed by 
professional radio engineers. These 
techniques are not those of the crafts- 
man, though they may involve 
manual skill; in many cases they 
include the skilled use of delicate and 
complicated instruments and may 
also require the intelligent and 
accurate use of approved methods of 
calculation. They involve practical 
experience of some limited branch of 
radio engineering combined with the 
ability to complete the details of a 
project using well-established prac- 
uce.” He must have received a 
technical education up to a standard 
at least, and preferably beyond, that 
of the ordinary National Certificate 
in Electrical Engineering 

[rainees must register with the 
R.L.C. at 16 and will be given pro- 
gressive training (until 21) through 
workshops (not on repetiuon work 
followed by a period in test depart- 
ments and/or laboratories They 
must also be released for a day a week 
for training in a recognized course at 
an educational centre 


Television Interference 


NTERFERENCE on the sound 
41.5 Mc/s) and vision (45.0 Mc/s) 
channels of the London television 
station, which was widely experienced 
n the southern and central parts of 
the country during the last few days 
of June, was mainly caused by a 
stanion thought to be Italian on 
45.6 Mc/s, Stockholm on 41.615 Mc/s 
and by the Paris 441-line television 
service on 42 and 46 Mc/s 
The ionospheric measurements 
made at the D.S.LR. station at 
Slough on 24th June show that 
Sporadic E, capable of reflecting fre- 
quencies of the order of 9 Mc/s at 
vertical incidence, was prevalent for 
several consecutive hours 
This would appear to-account for 
the interference from Stockholm and 
Italy, for Sporadic E with highest 
reflected frequency of the order of 9 
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Training Scheme for Technicians « 


or 10Mc/s at vertical incidence 
would be capable of propagating the 
Swedish and Italian signals over the 
distances between the transmitting 
stauions and this country. The inter 
ference from Paris—which was 
mainly experienced along the south 
coast, but was also heard as far north 
as Newcastle—cannot, however, be 
accounted for in this way. Since 
however, it has previously occurred 
along the south coast during periods 
of settled summer weather it is 
evidently due to meteorological con 
ditions, propagation being by reflec 
tion or refracuon from “layers” of 
air in the troposphere 


The Radio Show 


~INCE the ballot was held for 
~ allocation of stands at 
National Radio Exhibition (E 
Court, 26th August-6th September 
number of additional applications for 
space have been made so that exh: 
bitors now total 94. 

26th August (11 a.m, to 6 p.m) 1s 
to be a private view day when 
admission will be by special invita 
tion from the R.LC., by Press ticket 
dealers’ season ticket or by paying 5 
at the door, instead of the 2s 6d 
admission on subsequent days 

In our next issue we shall again 
include an illustrated, tabulated guide 
to the main exhibits at the show 
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B.B.C. Appointments 


imateur Licence Changes 


“THE Post Office has decided to 
amend the licences under which 

amateurs are permitted to operate 
their stations at alternative addresses 
or under portable conditions 

“/A™ and “/P” licences will 
continue to be available at a charge 
of 10s per annum, but the holder 1s 
now permitted to operate his station 
occasionally at an alternative address, 
or his portable station within 5 miles 
of any notified geographical location, 
for a period of 48 hours, provided 
that in both cases the Post Office 
Engineering Department has been 
nouhed in advance by registered 
letter or telegram of the location at 
which he intends to work, The use 
of a portable stavion on certain inland 
waters and lakes is also now per 
mitted 

In addition, a new licence is now 
available at a charge of 10s which 
will permit an amateur to operate for 
a period of up to one month at a 
temporary address. This is designed 
to cater for amateurs who desire to 
operate their stations during annua! 
holidays 


Cinema Television 
ARGE-SCREEN television, using 
+a screen 21ft by I16ft, was 

recently shown as part of each even 
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Faulty Interlacing 


Vew Syne Separator Circuit 


By G. N. PATCHETT," pap 


ONTINUING the investigation, a 
time base as shown in Fig. 12 was next tried 

When the ume base was fed with ideal positive 

sync pulses from the pattern generator, interlace was 
found to be perfect and it was impossible to get the 
tume base to run with partial or even complete lack of 
interlace. The time base was now fed from the same 
differentiating circuit and limiter as used for the 
blocking oscillator time base, but a phase reverser 
with unity gain) was placed between the limiter and 
the me base in order to obtain the correct polarity 


positive) pulse. It was found that failure to interlace 
was due & 


thyratron 


l Differences in the triggering instant as shown 
in Fig 13a), where the time base is triggered by the 
trailing edge of two different half line frame pulses 

2) Dhfferences in the end of the frame pulse. 
Phis is shown in Fig 13(b) and (c), where the flyback 
is shown interlaced but owing to different pulses on 
odd and even itrames, two scans are produced similar 
to those of the blocking oscillator. It is fairly easy to 
see how some of the sync pulse may be fed to the out- 
put in the case of the blocking oscillator, since there 
is a direct connection (through the transformer 
the anode to the output terminals 
it is not 
trom. the 


Dase 


from 
With the thyratron 
easy to see how the pulse is transferred 
grid to the anode circuit, since when the 
not synchronized, the flyback was 
before the end of the frame sync 
No pulses could be detected in the 
with either the h.t. or heater disconnected, so 
effect was not due to Capacitance The 
was found by applying the ideal pulse from 
the pattern generator and varying the amplitude. Fig 
13(d) shows the output at the end of the flyback with 
1 small sync pulse, when the flyback is completed 
rapidly; Fig 13(e) shows the effect when a large 
sync pulse is applied, the pulse ending at X in both 
cases. It is now seen that the thyratron is maintained 
in a conducting state due to grid current, the pulse 
id being sufficiently large to maintain an arc 


was 
long 


ieted 


inswer 


of the previous tissue 
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between grid and cathode and so prevent the current 
in the anode circuit from ceasing. In this way the 
pulses are transferred to the anode and the output 
circuit The effect can be reduced by reducing the 
magnitude of the sync pulses to the valve to about 
the magnitude of the standing bias, but then the ume 
base is more critical to correct frequency settuung 

Although the differentiating circuit gives a pulse 
with a sharp leading edge this does not mean that it 
will produce a correctly interlaced picture and, as has 
been shown, careful adjustment of the tume base 
frequency control and limiter is necessary In 
practice these settings are unlikely to remain fixed 
over a period of time 

The next type of sync separator tried was the 
integrator circuit. As has already been mentioned 
the start of the pulse obtained from this circuit 1s 
different on odd and even frames. With a simple 
integrator feeding the blocking oscillator time base 
(on the grid) it was found that partial interlace 


O+HT 


Fig. 12. Circuit of thyratror 
time bose used 
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— 
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Fig. 13. Oscillograms during the flyback of the thyratron time 
base. (a), (b) and (c) synchronized from differentiating 
circuit, (d) and (e) synchronized from ideal pulse 
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normally irtea na wrect 


be obtained 


interlace could only 
vetting of the frequency con 
trol Phe ial interlace occurred because of in 

wrect triggenng of u ime base, due to differences 
at the start of the puls As the frequency control is 
ltage to cause triggering varies and the 
triggering poaant moves up amd down the leading edge 
of the pulse A aun be seen from Fig. 8 the 
difference in the leading edges varies up the pulse, 
being worst on line AB and small on line CD, and 
hence the degree of interlace varies. This difference 
in the leading edge can be reduced to negligible pro 
portions by obtaining a large pulse and using a small 
uurne onstamt so that a large rate of 
order to remove the line 


varied the vc 


rise occurs. In 
pulses, which are also in 
small onstant, a limiter is usually 


creased by a tirrie 


r 
ary 


neue 
Ihe integrator now followed by an amplifier 
lumater is to remove the line pulses and obtain a 
pulse with identical leading edges on odd and even 
frame The output from this circuit was negative 
ind therefore fed to the anode of the blocking oscil 
lator. It was still found that partial interlace was 
easily obtained and the reason is shown in the end- 
of-filyback oscillograms Fig. 14(a) and (b). It is seen 
that in the in I fails because of the differences 
in the end of the sync pulse on odd and even frames 
In (b) the interlace presumably fails because of slight 
differences in the peaks of the pulse, causing the valve 
ise Conducting at different instants, on the twe 
The latter effect may be overcome by 
he top of the pulse before applying it t 
It was found that much better inter 
obtained by following the integrator 
lse output) by a double clipper (as 
well-known firm and used in many 
that a small “slice” of the inte- 
The start of the pulse is shown 
on a larg Fig. 1S(a) and the end of the 
pulse in (b cl ing the tume constant of the 
integrat i factor of three gave the results 
The effect of increasing 
the rate of rise at the 
this case, to produce twe 
t on the end of the pulse is 
the opposite, owing to the 


comTun 


grated 
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hown 
the um i is to reduce 


start I yuls 1d, in 


ck of blocking oscillator when 


tor and double limiter (a) and 
1 (d) end of pulse, (c) and (d) with 


of pulse, (b 
ncreased by a factor of three 


me constant 


Fig. 16. Output waveform of 


Bbiocking oscillotor when 
hronized on 
the pulse showr 


Photographs show ng 
ascement of one frame 
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site 


selection of a different “ slice ” of the imtegrated pulse 

From this it is obvious that the value of the ume 
constant is rather important in relation to the re- 
mainder of the circuit. When the circuit was used to 
feed the grid of the blocking oscillator time base (with 
a positive pulse) interlacing was good, but when the 
pulse was reversed and fed to the anode (with the 
same amplitude) the result was not as good, but better 
than the other cricuits. Although no trace of the 
pulse could be seen on the output when the pulse was 
fed to the grid, a small “dent” on the scan waveform 
could be seen (Fig. 16) when the pulse was fed to the 
inode. This was not sufficient to be able to distin- 
guish two scans (as shown, a difference of only 0.05 
per cent is sufficient to upset the interlace) but was 
probably the cause of the interlace not being as good 
when the sync pulses were fed to the anode. Simi- 
lar results were obtained using the thyratron time 
base, and with the double limiter good interlace was 
obtained. From this it is seen that the simple inte- 
grator circuit is not good, but when followed by 
amplification and double limiting satisfactory results 
can be obtained, provided care is taken in the design 
of the circuit 

It will be noted that in Figs. 11(e), 13(c) and 14(b 
the differences in the scans are large, much larger than 
the half line necessary to cause normal lack of inter- 
lace. It was found that it was possible to obtain nearly 
perfect interlace, but with a line-and-a-half difference 
on odd and even frames, instead of half a line. This is 
shown in Fig. 17(a), which is the start of the horizontal 
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white bar of a test pattern. It will be seen that one 


line of one of the frames is displaced by approximately 
me line from its correct position. Fig. 17(b) is another 
example, although not interlaced, showing a displace- 
ment of approximately two lines, the white lines of the 
odd and even frames being superimposed on all but 
the lines A and B. Although this is perhaps not very 
normal, it does occur with certain settings of the 
limiter and time base frequency control and 1s reason- 
ably stable. The result is, of course, a lack of vertical 
definition 
Owing to the 
impossible tot 


possible number of variations it is 
ry all the combinations, since, as has been 
shown, whether a circuit interlaces correctly or not de- 
pends very much on the amplitudes and component 
values, as well as on the circuit itself. It is therefore 
whether one circuit is better than 
without exhaustive tests. The author has not 
tried these two sync separators on other ume bases 
but it is felt that, in general, similar results would be 
obtained. The author has tried synchronizing various 
blocking-oscillator trme bases, a multivibrator time 
base and a Miller integrator transitron time base with 
ideal pulses from the pattern generator and perfect 
interlace was obtained in all cases. It appears, there- 
fore, that failure to interlace is due to the differences 
in the frame pulses from the sync separator and not 
in the time base itself. Cocking has stated* that he 
found difficulty in obtaining correct interlace from a 
Miller integrator and a blocking oscillator using a 
pentode with the discharge circuit in the anode. One 
circuit of the first type and two variations of the latter 
were tried and correct interlace was obtained when 
fed with ideal pulses 

In order to obtain correct interlace it would appear 
to be essential that the sync pulse obtained from the 
sync separator should: 

a) Have a sharp leading edge with a fixed time 
delay to the first frame pulse, this iime delay being 
identical on both odd and even frames. 

b) Be identical in all respects on odd and even 
frames. The ideal pulse would be one of very short 
duration, say 10-20 microseconds, so that it would not 
iffect the flyback of the time base. It is possible to 
obtain such a pulse by using a flip-flop circuit, but 
this is complicated and not really necessary so long 
is the above conditions are satisfied. 

A circuit producing pulses which are identical on 
odd and even frames is shown in Fig. 18. This circuit 

fed with negative going pulses so that V, is cut off 
pulse and C, discharges through R,. 
Between pulses C, is charged to the full h.t. voltage 
On line pulses C, only discharges a small amount and 
the cathode of V, does not fall below its anode poten- 
tial and hence there is no 
output. During the longer 
frame pulses C, discharges 
further until V, becomes 
conducting, and the output 
then follows the potential 
of C, up to the end of the 
pulse. Fig. 19(a) shows the 
voltage across C, and (b) 
the output voltage ob- 
tained from this circuit 
when viewed on a 50-c/s 
time base. It will be seen 
that the output waveform 
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is identical on odd and even frames but that the lead- 
ing edges of the pulses are not sharp. 

In view of the fact that the simple sync separator 
circuits leave much to be desired, the author set about 
to develop a circuit which would fulfil the above 
requirements and yet be simple and inexpensive. The 
circuit of the resulting sync separator is shown in 
Fig. 20, which operates on the Miller integrator 
principle. A negative going video signal (positive sync 
pulses) is fed to the suppressor grid through the capa- 
citor C,. The signal is d.c. restored by half of the 
double diode valve V, so that the whole waveform is 
negative, as shown. During the period between pulses 


Fig. 18. Frame sync seporotor circuit 
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Fig 20 
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Circuit of new sync separator. V, 6F32 or 


D63 or similar 
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1) voltage on 


time bose) 


the screen grid voltage during the 
>> 


on zing period is shown in Fig. 22(a), 
v fram 


n ynchronizing i n that pulses produced with a sharp 
diode \ by in ig ig. 22(b) shows the output from the 
differentiation by C. and R., the oscil- 


maducts " 
R. is shown in Fig. 2 1 being t non a 10-kc/s time base Again 


id and even frarn 
The waveform is 
it being shown 


frame pt 
it positive sync pulse 
ync separator with a thyratron 
t interlace, and it was found 
potential th npo le t the time base to come out of perfect 
constant negative 1 h ume result was obtained when using 
yut, on the sudder lo llator tume base. Fig. 23(a) shows a 
a sharp positive | n Card C using this sync separator, 
Fig. 21(d) shov where perfect interlace is seen. Fig. 23(b) shows a 
portion of the screen during the 
on of the test film (not the Test 
he portion with moving pictures 
exposure, so that no picture ts 
hows the excellent interlace and 
structure. Both photographs were 
ial set (with the frame time base 
‘parator and the thyratron 
end of th the centre of a large city 
identucal pulses f *t, using the nor- 
for this oscillogran mal s\ te and line time base (consisting of 
time base. The output n integ r—wi double iimiter—and _ blocking 
wre fulfils the condition OSCci ime base) and 4a) with the above sync 
hyratron time base. These two photo- 
line structure 


ionizing period on a larger 
woted that an excee 
sharp that 
| also be seen 
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and even frames 

pulse correspond 
therefor 
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ilso available from th 
tor R This consist cut off between 
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graphs of portion of raster using new sync seporator. (a) 
(b) 3-minute exposure of moving picture 


ord LU, 


pulses the valve V, must be of the short-base suppres- 
such as a 6F32 or 6F33 (the 6F33 has an 
internal diode connected to the suppressor grid and 
the half diode V,.) is not required). The author’s 
tests were taken with a 6F32 (VR116), which is more 
readily available. With a 250-V h.t. supply the mini- 
mum value of the sync pulses for correct operation 1s 
about 6 volts peak-to-peak, and with 150-V h.t. about 
3.5 volts peak-to-peak. The sync pulse amplitude 
wvailable from set to set and, of course, 
contrast, but the normal minimum value appears 
about 6 volts peak-to-peak. If the sync pulses 
ire smaller the sync separator must be operated on 
the lower value of h.t. The magnitude of the sync 
pulses available is about 10 volts peak-to-peak for the 
frame and at least 15 volts peak-to-peak for the line 
this depends on the capacitance loading the differen- 
tiating circuit and is difficult to measure accurately 
hese figures are for a 150-V h.t. supply dnd are in- 
reased for 250-V h.t 
Apart from 


interlace, i 


sor grid type 


Varies 


the sync separator producing excellent 
is very simple and uses few components 
It must be remembered that it also separates the pic- 
ture from the sync pulses (being fed with a video 
signal), whereas with the other circuits described the 
picture must be removed in a separate picture sync 
separator. Figs. 22 and 23 were all taken with the 
sync separator fed with a composite video signal 
Ihe circuit only requires two valves (one a double 
diode), five small capacitors and nine resistors of small 
wattage. Actually C. and R, may be omitted and the 
output taken from the tap on R. through C, and R 
with only slight alteration in performance. R, and R 
ire also commonly part of the ume base and should 
not really be included. A well-known integrator cir- 
uit with double limiting uses two valves (one pentode 
ind half of a double triode), seven capacitors, ten re- 
sistors and one choke. The new sync separator there- 
ore comfy favourably and has no critical 
adjustment, the only adjustment being R., which, once 
set, should need no further attention. None of the 
omponent values is at all critical 
A sync separator of this type has now been in use 
1 period of several months, giving excellent re- 
It is impossible to see the lines on a 12-in tube 
when more than about two feet from the screen (much 
nearer than the tube would be viewed in practice), 
nally on a moving picture when the 
lines appear to split up, as the eye follows 
moving object. This difficulty is inherent in any 
cture and is nothing to do with failure of 


I ircs 


ept ‘ 1 
excet ccasl 


two sets 


interiz 
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Although the sync separator does pro- 
perfect interlace it must be remem- 
bered that the interlace can also be upset 
by line pulses injected directly into the 
frame tume carcuit which have 
nothing to do with the syne separator 
Reasonable care is therefore necessary in 
the layout and screening to prevent this 
The effect did occur in one of the 
constructed this sync separator, 
where the interlace was found to be good 
but not quite perfect. The trouble was 
cured by fitting a screen between the line 
output stage and the frame time base 

In view of the number of ways in which 
interlace may fail it is not surprising that 
few sets produce a perfectly interlaced 
picture. It is the opinion of the author 
that if really correct interlace were present on a 
greater number of sets, less would be said about the 
need for a greater number of lines with the attendant 
difficulties 2nd increased costs. With a correctly inter- 
laced picture it is Guite impossible to see the lines of 
a 12-in tube from any normal viewing distance, but 
this is far from true when incorrect or no interlace 
occurs 
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Short-wave Conditions 


Predictions for August 


HE full-line 
frequencies 


curves given here indicate the highest 
likely to be usable at any tume of the 
day or night for reliable communications over four long 
distance paths from this country during August 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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TAPE RECORDINGS 


Vew U.S. System for Quantity Reproduction 


By DONALD W. ALDOUS 


AGNETI pe is 


Original 


used today for the duced which are equal in length to the master, with 
f nearly all new commer an accuracy of better than one inch in 1,200 feet 
are then produced by re Thus, with standard tape speeds, the accurate timing 
edited master tape. An obvious essential for broadcasting 1s solved 

hnique is the production of tape With this “Multitape” machine, shown in the 
a similar re-recording process accompanying illustration, forty half-hour tapes can 
ational institutions, Services’ be produced from one master in an hour, and these 


ral disc: whict 
recording fron 


extension of thus 


asting, cauc 


ion is well 


sding tirne 


us supplying recorded tapes for 
rtainment, has recently grown an impor 
for mass tape duplication 

ive been made to gang together one 
many recording machines, but the re 
en unsatisfactory. Additionally, loading 
re excessive and, as normal tape 
the output in finished tapes is 


copies are virtually from the 


original 


indistinguishable 


Practical Requirements 


The mechanical arrangements of this machine are 
due to L. S. Toogood, but many difficult electronic 
problems had to be solved by Dr. Rawdon Smith 


<] to operate as an economik before the final “ Multitape ” machine could meet the 
ystem is a “printing” pro stringent requirements of its co-designers. Examples 
tape and the master tape are of these problems are (a) the provision of bias for as 
mtact at high speed throug! many as twelve channels, necessitating an unusually 
thus producing a facsimile high-powered bias source; (b) as it is desirable to run 
the tapes very fast, to increase production, special 
equalization is necessary; (c) the high tape speed 
necessitates a very high bias frequency, otherwise the 
recorded bias might fall in the audio range when the 
tape is played back at low speed; (d) this very high 
bias frequency also makes it necessary to use heads 
with extra thin laminations which, in turn, increases 
head wear unless special materials are used, and tape 
tension is low 

Sull another problem in multiple tape duplication 
arises from the fact that not all playback heads on the 
diverse reproducing equipment used are always in 
perfect alignment. A novel design of head has been 
developed to reduce the sensitivity of the tape copies 
to playback head azimuth misalignment 

This highly specialized equipment has been exhaus- 
tively tested for fidelity of the duplicates to the 
original, for freedom from introduced harmonic dis- 
tortion, and particularly for any increase in wow or 
flutter content in the copies. It is claimed that, with 
each channel in proper adjustment, copies are pro- 
duced of such a standard that when any copy is spliced 
at the appropriate point to the master tape, it 1s 
impossible to detect the changeover, even on the 
highest fidelity channel 
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ipproach to this problem has 

t few months by Dr. Francis 
of Cambridge, England, now 
igner of electronic devices in 
ollaboration with L. S. Too- 
ogood Recording Company, Chicago 
drel, powered by a large, synchron 
ve all the t pes involved, both 
enables copies to be pro 
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“DECALS” 


HE above expression seems to be the modern name 
for the once-popular “transfer,” well known some 
two decades ago In the form now produced by 
Alexander Equipment, Ltd., Child’s Place, Earl’s Court, 
London, 8.W.5, the transfers provide a bold white letter- 
ing, jin high, for marking control panels and the like 
The transfers are supplied as a book containing six 
pages totalling some 500 different markings and each 
page applies to a particular branch of radio or elec 
tronics Page 1 covers communication, amateur radio 
and audio equipment; page 2 television and oscilloscopes; 
page 3 radar and pages 4, 5 and 6 industrial electronics 
und general purposes. Books cost 4s 9d each. 
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MARCONI 


serves 


mankind 


In 1896 it was said, with prophetic 
brevity, “ Signor Marconi has produced 
. a new system of telegraphy which 
will reach places hitherto inaccessible.” 

And even today the future of wireless 
cannot be finally foreseen. The first 

television broadcast from overseas 
(featuring Calais Town Hall) and the 
first television programme from the 
air were both made with Marconi 
cameras. Such developments are 


but the latest steps on the road 


CO 


which Marconi was the 


first to tread. 
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Series or Parallel ? 


Thoughts on the “Clapp” and Other Oscillator Circuits 
By “CATHODE RAY” 


siderable while ago* I remarked on the least 1. That is, if you start at any point, say the valve 

of dispute as to whether circuit ele grid, and reckon right round, through the amplifier and 

re in series or in parallel. Anexample of — the teedback connection, back to the same point, the 

curred recently. One eminent authority voltage received there must be at least equal to what 

i valve oscillator the maintaining system is being put in to cause it. If the valve has a voltage 

ind its appurtenances) always took the magnification (at the desired frequency) of 20, then at 

unt (parallel) circuit across the tuned least one-twenteth of it has to be fed back to the 

another eminent authority objected, hold input Ihe other requirement is that the fed-back 

z that there were oscillators in which the maintaining voltage must be exactly in phase with the input. This 

tem was in series with the tuned circuit.t double condition is really pretty obvious: if you break 

When originally discussing the general serics-or- the feedback connection and drive the valve from some 

irallel] question I said that what settled the matter independent source which gives, say, 0.SV at a certain 
the position of the generator. Two circuit ele- 


ments connected as in Fig. 1 could, if nothing more 
were known about them, be considered as either in 
ries or in parallel with one another. But if a l l l P 
enerat connected as in Fig. 2(a) there is no doubt 
bou cing in series with C; while in Fig. 2(b 
Jc V ‘ Vy r ’ F g2 (>) 


clearly in parallel with one another 

e oscillator L and C are the tuned circuit 

determining system, and the valve, etc., 

it comes to deciding whether the 

generator is connected as at (a) or at (b) in Fig. 2 Fig. 2. The questior 7. | is settled by the position of the 

looks as if it ought to be quite easy. In most voltage generator, ¢ mn oscillator, G is a valve circuit 

scillator circ s there 1s littl or no doubt that Usually i+ is in paralle ) 1 it ever be in series (a) 
Fig. 2(b) appli But what about the so-called Clapp 
In this it looks as if L and C are 
one another and with the maintaining 


ystem ut it all depends on where you draw the | en 
line between the maintaining system and the tuned partes Deraite Ui 
ircuit. Where do C, and C, come in? If they are parts pplies ; 
the valve system, there is no doubt about it being a@ = might distract atten wwe 
*s circuit tion. have been omitte 
t, if a series circuit, how does it work? Most 
Below Fig 4. Con 


{ 
lve oscillators > essentii amplifiers w DOSITIVe 
ilve oscillators are essentially amplifiers with positive ore i. ag x L 
feedback [he feedback circuit is so arranged that (ohie¢ ong (b) paralle 
only at one frequency is sufficient signal fed back tO —pesongnce he tue | 
keep oscillation going. That is the object of the tuned — quency at which reson- 

the part of the feedback system that is) ance takes { 

9 weeding out all but the desired fre- denoted by 


quency Now there are 


nllel 


? 


two conditions that decide 
whether oscillations can be 
naintained. One 1s that the 

tal amplification round 


resonant frequency? 
Secondly, having con- 
cluded that it cannot be a 
series circuit, but must be 
a parallel circuit tuned by 
C,, how can one account 
for the phenomenal fre- 
quency stability of this 
oscillator, seeing that C, 1s 
very far from stable, and 
is affected by every change 
in the valve and wiring? 

One must, I suppose, 


Fig.6 


rcuit, where the 


ryst ntrolled 
wmpared with Fig 5 


valent of the crystal in Fig. 6. L is 
and both are extremely constant. 
C, but of the same order as valve and 


s much affected by them 


frequency, and the re 
feedback circuit 


ulting signal at the end of the 
to be O.5V, in phase with the 
make no difference from the 
f view if the fed-back signal were sub- 
uituted for the independent signal, but it would mean 
that the acting as its OWN generator 


happe ns 


ut, then it would 


slve $ point 


, : 
valve would be 


Funed-anode Tuned-grid Circuit 
Since 


re ponds to 


i valve a voltage-operated device—the grid 
voltage, not current—the feedback or 
circuit must be devised to have a voltage maxi- 
mum at the desired trequency. So a series tuned 
circuit, which has a current maximum (Fig. 4a 
quite the wrong medicine. Surely it 
would tend to cause oscillation at any but the desired 
frequency! What is needed is a parallel tuned circuit 
b), with its voltage maximum The great majority of 
circuits clearly support this general theory 
I need hardly show examples, but Fig. 5 (the well- 
tuned-grid circuit) is one. The 
perhaps not too obvious, since its 
ssential link is mainly the anode-to-grid capacitance 
u the valve itself, but there is no doubt about its 


parallel tuned circuit 


tuning 


ecems to be 


cillator 
known tuned-anod 
teedback circuit 


I chose the t-a.t-g. circuit on purpose, because it 
emphasizes the great and baffling crystal mystery. It 
baffled me for a long ume, thanks to the unhelpfulness 
of so many books purporting to deal with the subject 
Fig. 6 is a typical crystal-controlled oscillator circuit, 
looks the same as Fig. 5 except that the quartz 
rystal takes the place of the grid parallel tuned cir- 
ut. Th ry arises when one is informed that 


which 


myst 


the electrical circuit equivalent to the crystal 1s as in 


Fig. 7—an extremely high-Q high-L/C series resonant 
circuit, in parallel with ( which is the parallel 
apacitance of the plates—a few pF—to which, of 
course, must be added the grid capacitance of the 
valve, and sundry The mystery is really two- 
fold. First, how can a t-a.t-g. circuit work with a 
series tuned circuit in the grid? Especially a very 
high-Q circuit, such as the crystal is alleged to be; 
surely it would short-circuit the grid to earth at the 


Stravs 


>»? 
322 


give the specialist books 
on quartz crystals the 
benefit of the doubt by assuming that somewhere 
among their hundreds of pages of mathematics could 
be found the answer, if one were good at finding 
needles in haystacks. Most of the books on 
radio in general, however, provide all the ingredients 
of the mystery by publishing Fig. 7, and then display 
a masterly but tantalizing restraint by withholding the 
explanation. No doubt one ought to be able to work 
it out for oneself (and that is what I had to do in the 
end), but what are authors paid for if not to save one 
the trouble ? 

And again, what abeut “Clapp,” whose tuned cir- 
cuit bears an obvious similarity to Fig. 7, for its L 
and C preferably form a high-Q high-L/C circuit, 
with C, (and C,) very much larger than C? 

Well, first, the general-principle argument that be- 
cause a valve is a voltage--perated device the tuned 
circuit must inevitably be one that gives a voltage 
resonance, that is to say a parallel circuit, doesn’t 
hold water. A current peak can be converted into a 
voltage peak by passing the current (from the series 
tuned circuit) through an impedance. Reactance 
would affect the tuning, so let us call the impedance 
a resistance. Consider Fig. 8, for instance. The anode 
current of the valve flows through R,, which is the 
output coupling resistance. Any alternating part of 
this anode current causes an alternating voltage across 
R., which, being in series with LC, produces a maxi- 
mum current through LC when its frequency is f,, 
the frequency of resonance. This a.c. causes a maxi- 
mum voltage across R,, and that voltage is applied to 
the grid. And does it cause oscillation at that fre- 
quency? No! At resonance, the impedance of LC 
is (theoretically) zero, so the alternating voltage at the 
grid must be the same as at the anode. But there is 
the usual phase reversal through the valve, between 


fico? 
¥ 


Fig.9 
Fig. 8. This attempt at a series-LC oscillator circuit breaks 
down for lack of phase reversal between anode and grid. 


Fig. 9. Another way of drawing Fig. 8, showing the feedback 
circuit as a filter. At resonance L and C cancel out, leaving 
only a resistance (usually smai/), R 
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grid and anode, so the fed-back voltage is opposite in 
phase to what is necessary for oscillation. Fig. 8 
could be drawn in another way, showing the feed- 
back circuit in conventional filter form (Fig. 9). In 
practice the impedance of LC at resonance is not 
entirely zero, but consists of the resistance of the coil, 
etc., shown here as R,. So the feedback circuit (at 
f- only, remember) is nothing more than a simple 
attenuator, giving no change of phase. 

The necessary phase reversal to cause oscillation 
could be obtained by inserting a perfect transformer 
between R, and the grid (or between the anode and 
R his is all right theoretically, but in practice a 
transformer, for r.f. at least, would be far from per- 
fect, introducing so much reactance that it would 
have to be reckoned in with the tuning circuit. 

Instead of a transformer one could use a second 
valve to get the phase reversal, as in Fig. 10. Maxi- 
mum positive feedback would occur when the impe- 
dance between A and B was least, and purely resis- 
tive (L¢., no phase shift). This is exactly what hap- 
pens at the series resonance of LC. The maintaining 
system, which is everything except LC, could be shut 
up in a box, with only the terminals AB for external 
connecuon. Connected in series with any reasonable 
series tuned circuit, it would generate oscillations at 
a frequency controlled by the L and C values of that 
circull 

But again there is a practical snag, especially at 
high frequencies. The resistance coupling between 
the two valves is inevitably shunted by stray capaci- 
tive reactance (valve electrodes and so forth), which 
shifts the phase angle from zero. Since oscillation 
cannot take place unless the total phase shift right 
round the loop is zero, and there is an overall phase 
shift in the what happens? 


two-valve amplifier, 
Clearly, the zero-phase condition can only be fulfilled 
if the feedback-circuit (LC) has an equal and oppo- 


site phase shift. As we know, it is only exactly at 
resonance that it has zero phase shift. A rise in 
frequency (as we saw last month with our reactance 
sketches) makes LC equivalent to an inductance, 
which shifts the phase in one direction, and a fall in 
frequency makes LC equivalent to a capacitance, 
which shifts the phase the opposite direction. The 
lower the resistance of LC (i.e., the higher the Q), 
the smaller the frequency shift needed to bring about 
sufficient phase shift to cancel out the phase angle in 
the amplifier. So here we have an important conclu- 
sion—to minimize undesired frequency variation, use 
a high-Q tuned circuit. But however high the Q of 
LC, we cannot say that the frequency of the oscillator 
is controlled exclusively by the tuned circuit: it de- 
pends to some extent, even if only slightly, on stray 
capacitances and any other phase-shifting influences in 
the maintaining system. 

Seeing that even in practical apparatus one prob- 
ably could, at least over a limited range of frequency, 
arrange for the influence of the amplifier to be very 
small, it may seem like hair-splitting to bring this into 
the discussion, presumably in order to deny this 
system the right to be called a series-tuned oscillator. 
Even if the amplifier phase shift wasn’t quite zero, 
and LC had to work a shade off resonance, what of it? 

Well, where precise maintainance of frequency is 
concerned, splitting hairs is none too delicate an 
operation—in fact it is comparatively clumsy. Un- 
intended frequency variations of even one cycle in a 
million cause concern, and the specialists at the job 
are beginning to think about one in a thousand mil- 
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lions. It is no use taking immense care to keep L 
and C constant if the frequency depends also on a 
whole lot of rather indefinite and variable quanutues 
in the amplifier Any ordinary oscillator varies 
noticeably in frequency if the ht. voltage drops, due, 
say, to a heavy load on the power station. It wouldn't 
do at all if the oscillators controlling the frequencies 
of broadcasting stations behaved like that. So, ad- 
justing our mood to one of high scienufic precision, 
we must face the fact that in general, owing to phase 
shifts in the maintaining amplifier, a feedback cir- 
cuit such as LC in Fig. 10 1s not worked exactly at 
resonance, and therefore it is equivalent to either a 
coil or a capacitor. Assuming the former, for example, 
we have, as shown in Fig. 11, the amplifier in a box, 
with the coil equivalent to LC connected to the 
terminals AB. The other part of the frequency- 
determining system must be inside the box and pre- 
sumably equivalent to a capacitor. So our series- 
tuned oscillator is beginning to look like a parallel- 
tuned oscillator! 


Off-tune Oscillation 


This line of thought can be developed more in- 
structively by going back from Fig. 10, which is not 
a very familiar type of oscillator circuit, to the 
“Clapp,” Fig. 3. Its resemblance to Fig. 8 is obvious 
And that may at first be rather puzzling, for you will 
remember that we found Fig. 8 couldn’t possibly 
oscillate, because there was no phase reversal to cancel 
that of the single-valve amplifier. How can substitut- 
ing C, C, for R, R, make so much difference? 

And that, as Hamlet remarked, is the question. If 
the frequency of oscillation were the frequency to 
which LC was tuned, it couldn’t. LC would be a 
low resistance, as in Fig. 9, and substituting C, C 
for R, R, wouldn't shift the phase by anything like 
the required 180 In short, if LC were in tune the 
“Clapp” oscillator couldn’t possibly work. Since, 
however, it does work it follows that the frequency 
of oscillation must be different from the frequency to 
which LC is tuned, and that LC alone is not sufficient 
to determine the frequency. Clearly an oscillation 
frequency below LC resonance wouldn’t do, as refer- 
ence to the appropriate reactance sketch shows that 
LC would be capacitive, and a three-capacitance net- 
work wouldn’t have a hope of shifting the phase 180°. 
But if you are au 
fait with filter 
theory, or can turn 
up my __ treatise 
thereon in the Feb- 
ruary, 1950, issue, 


Left: Fig. 10. Here 
the necessary phase 
reversal is obtained by 
a second valve. 


Right Fig I! Ac 
frequencies above res- 
onance LC in Fig 10 
is equivalent to an 
inductance, so Fig 10 is 
equivalent to this. 


TwO- VALVE 
AMPLIFIER 


i find that the 
imc | 
two Pig 
hung 
juivaient 

So although Fig 

the Irequency remain 
hange in frequen 

doesn’t behav 


Advantage of the “ Clapp’ 


t it ( ipp to Keep 


tre ible trom 


One way ot 
ipa 

) . f 

ipacitance It 


is liable to vary 


maintain equality of X, and X 


olpitts 


An 


variation is 2 per cent, which 1s 
SpF is shunted by 5,000pF, the 
cent of the whole 
f Fig 13, would 
ssible. He would 
If they were small, 
would have a high 
ling impedance, the 
u h greater than was 
scillatiion, and the oscillation 
* was very much over-driven, 
the waveform and increase varia- 
acitances and consequently fre 
verse effect would be a con- 
the equivalent shunt resistance ot 
xplained in treatises on resonance 
and parallel circuits) the fre- 
uit 1s affected by shunt resist- 
e reasons, ( and C. are made 
, subject to their reactance being 
scillation going at all. L’, for a 
efore, quite small. The L/€ 

s as small as possible 
in place of L’ is beneficial is a 
the reactance sketching I advo- 
st, since the reactances of I 
and C, in series), 
are relatively 


‘ 


number (mainly ¢ 


1 appropriately call ¢ 
¢ curves close to the 

“ir resonant frequency, 

ite, 1s marked f 

count of the valve 


frequency of oscillation. Now if C 
ue to changes in the maintaining 
i be represented in Fig 14 by the 
g nearer or farther trom 0 Suppose 
hen X,» must be moved nearer 0, and 
the point 
ilong a little way to the left. This 
t drop in frequency caused by the 
ind pictures the action of Fig 13. 
compare the action of Fig 3. The 
ft a path consisting of L and C in 
by adding together those for L and C 
und X,. are made very much larger 
their separate curves, and conse- 
urve, will be very steep, as shown 
Since LC is equivalent to L’ at f,, 
ncide with the X, line at that 
d now we see the difference between 
circuits very clearly. 


ind “* Clapp ”’ 
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(a) (b) 
Fie 46 
g. fo 
tapped 


omporisor 


the Hartley circuit in its simplest form 
variety, which can be redrawn as (« 


with Figs. 3 and 8 


Jown 


ia ght Fig é 
tenth of the 


Showing how tapping /OpF across one 
Capacitive tuning reactance affects the resonance 
ne hundredth as much as when it is connected 


ross the whole 


frequency 


Even on the absurd supposition that C’ strayed right 
up to infinity, the most that the frequency of oscillation 
could change is represented by the little fragment of / 
axis between f, and the point at which it is crossed 
by the X,, curve. Below that, LC becomes capacitive. 
Since in any well-designed practical oscillator the 
biggest change in C’ would be a very small fraction 
of 1°.,, the change in frequency needed to bring X 
again to equality would be ultra-microscopic. Hence 
the merit of the scheme. If at f, the X,« curve is 
100 umes steeper than the X, and X_ curves (as can 
easily be), the frequency is 100 times as stable as the 
already quite good low-L/C Colpitts circuit from which 
it has been adapted 

In a crystal-controlled oscillator, L, the equivalent 
eries inductance of the crystal, may be many henrtes, 
and C is only hundredths of a pF, so the L.C ratio is 
enormous, and the line is almost vertical. So it 
doesn’t affect the frequency much even if C, (which, 
although small by ordinary standards, is * vastly 
greater than C) varies widely. We have the curious 
paradox that although C, is the capacitive half of the 
parallel tuned circuit, the frequency depends very 
little on it and almost wholly on LC, simply because 
LC is equivalent to a wide range of inductance (to 
balance ( within an extremely small range of 
frequency To a extent this is true also of 
Clapp’”’ tuning 

Summing up, one can say-that the answer to the 
series-or-parallel question depends on how the tuned 
circuit is defined. If it is reckoned as the circuit 
that is in resonance at the frequency of oscillation, 
then the first eminent authority 1s right. If it is 
reckoned as the circuit that mainiy decides the 
frequency of oscillation, regardless of whether it 1s 
in resonance or not, then the second is right. Note 
that the second view is necessarily an approximate one, 
for the series circuit doesn’t exclusively determine the 
frequency—the parallel element has some say in the 
matter. But for any except very precise work the 
effect of the parallel element can, by good design, be 
made negligibly small. So for practical purposes the 
tuning is effected by a series circuit or its crystal 
equivalent. You can incline either one way or the 
other, according to whether you are theoretically or 
practically minded 

Personally I incline to look on the “‘ Clapp” type 
of circuit as a tapped-down or loose-coupled Colpitts, 
and therefore a variety of conventional parallel tuning 
It is well known that the simple Hartley circuit, 

a). is improved if a high-Q tuning circuit has 


less 
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*ILD 


the maintaining valve tap- 
ped across only a part of it, 
as at (b). To emphasize 
the similarity to Figs. 3 and 
8 we can redraw this as at 
« Fig. 13 is the simple 
Colpitts circuit, which 
differs from the Hartley 
only in having the cathode 
connected on the capaci- 
tance side instead of on the 


inductance side of the tuned 
circuit. “Clapp” 1s the 
tapped-down variety of 
Colpitts, corresponding to 
the Fig. 15(b) or (c) variety 
of Hartley. If a relatively 


SO00pF « 


E 


small capacitance is tapped 
across one mth of a tuned circuit, either on the induct- 
ance or capacitance side, its effect is practically one 
n*)th of what it would be if tapped across the whole. 
Hence the benefit of tapping the maintaining valve 
across as small a fraction of the tuned circuit as will 
just do to maintain oscillation. In Fig. 16, for example, 
tapping 10pF across the whole tuned circuit adds 2° 

to the tuning capacitance and so alters the frequency 
by about | Tapping it across one-tenth of the 
tuning reactance (5,000pF) alters the tuning capacit- 
ance by one hundredth of 2°, and the frequency by 
only one hundredth of 1 as you can check by 
calculation 


SKETCHES” 


“REACTANCE 


inswer to *“ Cathode Ray's” Problem 


This is the answer to last month's problem—to sketch 
the reactance curve of the circuit shown. Since C, L, was 
made equal to L, ¢ both as acceptors at the 
same frequency, / I a rejyector with 
L.’C, at f, and as an acceptor with L,'C, at f,,. Xay 18 
the reactance of the L,.L,'C, group, “ translated’’ from 
the B curves in last month's Fig. 9 ; and X, 1s the reactance 
of Cyl or Cyl alone, which added to X,y, gives the 
reactance of the whole circuit, X 


resonate 


resonates as 


a0 Years of Broadcast Engineering 


Retirement of Sir 


HICHEVER way one looks at ut, control 
the technical side of the B.B.C. 1s a big job 
f its kind in the world, as the 
ibtedly radiates more kilowatt 
any other broadcasting system 
Ashbridge, who has just retired 
tor of Technical Services of 
truly a notable one. He ha: 
vdcasting from the start, and 
entury has held positions of 


the B.B4 
been conc v 1 bro 
for over gu i 
high respon 

Su Nocl wireless was unspectacular; 
indeed, casual and haphazard. After taking his B.S« 
in engineering in 1911 he entered the “heavy” side 
of the showed little more interest in 
wireles omm cauion than most other young en 
gineers of the period. But, when he joined the in 
fantry carly in the 1914-1918 war, there was a call for 
volunteers wh« 1ew something about wireless.” 
Among thos who took the 
traditional pace forward 

Vale Asi 


mificant 


industry, and 


bridge 


| is oi 
turned 
Ac the na t the uw Ash 
bridge returned the heavy 
side of clectrical enginecring 
for a year belore transferring in 
1920 to Marconi Wireles 
Felegraph Company, where he 
turned his wartim x perience 
field 
Shortly 
after ining onm’s he 
moved experimental 
then in 
Eckersley, 
he made 
with 
weekly 


to account 


Station 


quaintance 
during the 
s10ns 
r yobs 
ning, including the earliest 
ckersiecy left to become chief 
Broadcasting Company, Ash 
ngineer-in-charge of the 
maining there unul he left to 
become Engineer of the B.B.C. in 
1926 
t davs of broadcast engineer 
e change from scattered 1kW 
transimutte { he Regional scheme that fore 
shadowed ot high-power medium 
engineering, and Ash 
bridge ne into | own, first as assistant t 
Eckersley, who conceived Regional idea, and then, 
three years | hief ineer of the Corpora 
tion Decisiot mad iring this period that 
sull affect ¢ pa the B.B.C. Home 
Overseas ice } nour of knighthood, con- 
ferred in I g tribute to the consoli- 
dation of structure. But Sir Noel, 
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Noel Ashbridge 


a senior member of his staff as 
all good engineers,” never suffered 
sive conservatism, and was soon to make 
ult decisions leading to the establishment of 
first public television service 
Sir Noel’s career is fresh in the memory 
f most of u Landmarks are his appointment as 
Deputy Director-General of the B.B.C. (1943-1947 
ind Director of Technical Services from 1948. He 
was elected President of the L.E.E. in 1941-2 
Just before Sir Noel left Broadcasting House, 
Wireless World tried to extract from him his views 
on the future of British broadcasting. We should 
have known better; he is, first and last, an engineer, 
ind prophecy is none of his business. But he did. 
ommit himself to saying that for the B.B.C. even 
maintain its present standards of coverage in the 
ice of increasing interference the use of v.h.f. trans- 
mission is essential as a supplement to the present 
ystem He believes the 
Wrotham a.m./f.m. experiment 
proves conclusively that fre- 
quency modulation is the right 
method for such a purpose 
Television is considered by 
Sir Noel as one of the greatest 
achievements of radio, and one 
guesses that this branch of 
broadcasting is very near to his 
heart. He believes this country 
has lost nothing by choosing 
the 405-line standards, and, on 
the next stage of development, 
thinks we shall have a colour 
system “compatible” with the 
present one, but that a de luxe 
colour service in parallel is not 
out of the question 
“Should a radio engineer be 
a physicist with a leaning 
towards engineering, or an 
engineer with a leaning towards 
refused to be drawn on this 
rightly points out that 
me of the things we have learned of recent 
years 1s team work. There is plenty to do for both 
and physicists On the training of en- 
gineers, he stresses the importance of early factory 
experience, and regards the present tendency towards 
pecialization as more or less inevitable, but undesir- 
ible if allowed to go to extreme lengths 
One feels, with a touch of sadness, that Sir Noel’s 
departure from Broadcasting House marks the end 
of an epoch. But ability to keep his feet on the 
ground 1s his outstanding characteristic, and he would 
certainly not subscribe to the idea that the present 
tume marks any particular stage in broadcast develop- 
ment. Doubtless he would say the engineering side 
is still passing through a steady process of growth, 
and would never mention his own contributions. Our 
readers will join with us in wishing him all good 
fortune 
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On the edge of 


Antarctica 


Two Marconi RB.109 Automatic Marine Beacons 
are being erected in South Georgia, primarily for 
the use of Antarctic whaling fleets. The stations 
are designed to operate without attention for 
three months at temperatures down to 12°F and 


wind velocities up to 120 m.p.h 


...at the 


gateway of 


Australia 


Cuvée UPTT?S 


Fully duplicated beacons, Type WB.8, are being 
installe’ on Troughton Island, off Western 
Australia, to aid shipping in the vicinity of the 
dangerous Penguin shoals. The station will pro- 
vide high power MF beacon transmission by 


automatic time control and on “request”. 


MARCONI marine beacons 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD 


CHELMSFORD 


ESSEX 


“P’ COILS S 


for Aerial, R.F., and Oscillator Tuning and >’ ~ 


readily avarlable in al! ranges iS 9 o 
WRIGHT & WEAIRE LIMITED BA 

18 Sloane Screet wndon SW . 
= 


Telephone. SLOane 2214/5 
th 


‘ Factory Du ds Durha 


84-PAGE 
: BROCHURE 


. \ This free brochure describes the Courses of Training offered by E.M.I. Institutes 
\\ —the only Postal College which is part of a world-famous Industrial Organisa- 
\ 


——— 
tion e Aeronautical Engineering « Motor Engineering « Draughtsman- 


———¥ 
WUCESGHY \ ship « Elect. Engineering « Production Engineering « Management 


e Languages e Refrigeration Engineering « Civil Service « General 
Certificate of Education « Radio, Television and Electronics « 


NV University Training « Mathematics *« Mechanical Engineering « 
RRS | Heating & Ventilating Engineering « Public Speaking « Police « 
> \ Telecommunications, etc. etc. Special Courses for A.M.I.Mech.E., 
® ) A.M.LC.E., A.M.1.P.E., A.M.Brit. I.R.E., A.F.R.Ae.S., City 
& Guilds Exams., etc. 


ee. 
T pon entities you to a FREE 
INSTITUTES | courses § corr sic 
i st to E.M.1. Institutes, Dept. 16 
FROM 43 Grove Park Road, Chiswick,London, W 4\ 

associated with l 

iste 

| 


MARCONIPHONE HM | <i 
e s a 


COLUMBIA & PER MONTH as 


Testing 
Aerials 


Actual Conditions 
Simulated by Scaled- 


Down 


ferials and 


Centimetre Waves 


By 


MICHAEL LORANT 


HE U.S. National Bureau of Standards has re- 
cently completed a new model aerial range to 
facilitate the measurement of radiation patterns 
in the vertical plane. The range is believed to be the 
largest ever designed for this purpose and is composed 
an inverted “V” type structure which supports a 
test or target transmitter more than 50 feet above a 
ground plane, in the centre of which is placed the scaled- 
down aerial to be tested. The model techniques em- 
ployed in this type of installation are being applied to 
investigation of the behaviour of high-frequency aerial 
systems used in ionosphere-sounding equipment 
Ihe investigations are particularly concerned with 
the long range band from 3 to 30 Mc/s. At these fre- 
quencies the wavelength varies between roughly 300 
and 30 ft; consequently measurements of full sized 
acrials would require a site several thousand feet long 
his presents a problem when merely ground plane 
radiation patterns are desired; but, when the pattern in 
a vertical plane is required, the problem becomes even 
more complex. Some investigators have utilized free- 
flight balloons and aircraft to carry the test or target 
transmitter aloft, but the results have been only par- 
ually satisfactory. The new model range was set up 
to provide a more reliable means for such studies 


Principles of Operation 


Ihe model techniques employed are similar in many 
ways to those used in the investigation of mechanical, 
hydraulic, and aero-dynamic structures. The prin- 
ciple is known as electrodynamic similitude. As ap- 


plied to an aerial, an equivalent performance is obtained 


l 
from a model - th as large as the original if its operat- 
n 


ing frequency is made n times the prototype frequency 
As the model frequency is increased, the free-space 
wavelength is decreased proportionately, and the dis- 
tance between the transmitting and the receiving aerials 
can then be reduced by the same scaling factor n 
rhus it becomes possible, by using a sufficiently large 
scaling factor, to mount a target transmitter on a rigid 
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ru view of 
raised to 


mode! aerial range with target transmitter 


the 90-deg position 


structure, to move it over and about the model aerial 
under test, and to obtain radiation patterns substan- 
tially the same as the true long-distance radiation pat- 
terns of a full-scale aerial. The term “radiation pat- 
term” is used here synonymously with the receiving 
pattern of the aerial 

The measurement of aerial radiation patterns are 
very complex, especially when the system is intended 
for long-distance operation. Several restrictive prob- 
lems must be overcome before actual transmitting 
conditions can be simulated. For example, the wave- 
front intercepted by the aerial to be tested must be 
essentially plane, and the phase relationship of the 
voltages induced in it must appear as though the wave 
had originated at a distance large compared to the 
size of the aerial. Also, a separation of at least 
several wavelengths must exist between the target 
transmitter and the test aerial in order to minimize 
the surface wave component of the radiated fields 


Scaling Factor 


In recognition of these restrictions, a scaling factor 
of 60 (n= 60) is employed in many of the applications. 
Thus, a prototype frequency between 1 and 25 Mc/s 
is represented by model transmitter frequencies 
between 60 and 1,500 Mc/s. At these frequencies it 
1s comparatively easy to arrange a model transmitting- 
receiving system so that it satisfies both of the 
previously mentioned limitations 

In addition to dividing the physical dimensions of 
the model by the scaling factor n, and multiplying the 
frequency by the same factor, it 1s necessary to multi- 
ply the conductivity of the aerial and the earth by 
n. Fortunately, in most practical hf. aerials the 
copper losses are small, and the conductivity effects 
may be ignored without introducing any serious error 
On the other hand, in considering earth conduc- 
tivity certain factors must be recognized; in a given 
location the conductivity as well as the dielectric con- 
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frequency of o torget transmitter 
between 60 and 1,500 Mc's 


Adjusting a mo "er m the testing range. The wire 


erring rt sf p we n this view 


stant of the earth varies with weather conditions, and 
the earth constant varies from one geographical loca 
tion to another. Consequently, it becomes necessary 
to specify a “standard earth” for certain operating 
conditions. Ideally, if different values of scaling 
factor are to be used, the material forming the earth 
plane of the model range should be changed so that 
its conductivity would be that of the “ standard earth ” 
corresponding to the new scaling factor. One type 
of earth which does not require a scaling factor is a 
perfectly reflecting surface Communication | sites 
located on salt marshes and over sea water have 
practically this type of earth. For the purpose of 
the model range the problem was resolved by using 
an earth covering consisting of a small mesh wire 
netting, thus simulating a perfect earth 

rhe target transmitter is supported by two open 
truss beams, cach 60 ft in length, fastened together 
at one end to form a 60-deg angle. The other two 
mounted to two horizontal 


ends of the beams are 
high enough above the 


colinear axes located just 
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ground to r 180-deg movement of the struc- 
position, the structure re- 
[he structure is counter- 


ture n the vertical 
sembles a giant inverted \ 


weighted 


requires very little power to move 


throug! path. The target transmitter is fitted 
into the vertex of the inverted V, and the model 
i at the centre of the earth plane 
nergy intercepted by the model aerial is 
signal voltage is transmitted along 
underground cables to a recording pen attached to an 
automat! attern plotter. Synchro-generators, con- 
nected to the axes of the V frame, transmit its posi- 
tion to the turntable of the pattern plotter. Thus an 
automatic record of the radiation pattern is plotted 
as a function of the angular displacement of the trans- 
mitter moving above the aerial. All the recording 
equipment is located in a shelter 200ft from the 
icrial site 

A series of target transmitters which derive their 
operating power from small storage batteries within 
the unit are employed. This obviates the necessity of 
using connecting cables and wires which could reflect 
or otherwise disturb the radiated field. To prevent 
reflections that would be set up by a conducting 
material, the truss beams forming the V frame are 
made of non-conducting hard plywood. The frame, 
with the exception of the counter-weights, 1s com- 
paratively light, and its maximum deflection due to 
its own weight is approximately 0.5deg about the 
centre of the range 


scrial is locatec 
The radi 
rectified and the 


NEWS FROM THE CLUBS 
Birmingham.— Meetings of the Slade Radio Society 
held in the Church House, High Street, 
Erdington, on alternate Fridays at 7.45. On August 15th 
1 df. test is planned with instruction for beginners 
Se Cc. N. Smart, 110, Woolmore Road, Erdington, 
Birmingham, 23 

Brighton The weekly meetings of the Brighton and 
District Radio Club during August will be informal and 
town will be welcome They are held 
on Tuesdays at 7.30 at the Eagle Inn, 125, Gloucester 
Road, Brighton Sec *. Parsons, 14, Carlyle 
Avenue, Brighton, 7 

Coventry.—The first of a series of talks on 144 Mc/s 
will be given by Ray Bastin at the meeting of the 
Coventry Amateur Radio Society on August 18th It 
will deal with receivers. Meetings are held on alternate 
Mondays at 7.30 at the Y.W.C.A., Queen’s Road. In 
order to foster members’ interest in v.h.f. the chairman 
of the Club (F. Miles, GSML) has presented a cup for 
competition. Sec.: K G. Lines, 142, Shorncliffe Road, 
(oventry 

Manchester —Meetings of the Manchester and District 
Radio Society are now held at the Brunswick Hotel, 
Piccadilly, at 7.30 on the first Monday of each month 
Sec.: P. Dean, G3FNT, Fairfield, 31, Park Lane, White 
field, Lancs 

Reading The programme arranged for the coming 
session by the Reading Radio Society includes lectures, 
demonstrations and contests covering v.h.f., tape record- 
ng, aerials and high-fidelity reproduction. Meetings are 
held regularly at the Abbey Gateway, Reading. Sec 
L. A. Hensford, G2BHS, 30, Boston Avenue, Reading, 
Berks 

Walsall.—As part of a recent carnival, organized on 
behalf of the British Limbless Ex-Service Men’s Associa 
tion, the Walsall and District Amateur Radio Society 
sect Up a transmitting station (G2FPR/A) and provided 

display of radio gear The station was on the air for 

hours on 160 metres. Sec.: F. J. Merriman, G2FPR, 

Wolverhampton Road, Walsall 


ire now 


sitors to the 
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Remote 


Control of Large 


Travelling Cranes 


HERE are two quite distinct 
applications of radio to the 
control of large overhead 

lling cranes; one is when the 
operator should be close to 

oad being handled in order to 

control and the 

he should be, in the 

personal safety, as far 

possible. The latter is 

a rather necessary con- 

tion Ww instance, when handling 

radio-active materials and certain 
isonous substances 

Both these applications 

4 


precise 


tt 


it10Nn, | 


were 
demonstrated by the Vaughan 
Crane Company at the Mechanical 
Handling Exhibition and Conven- 
uon organized by Mechanical 
Handling, and held in London in 
June. Radio equipment for re- 
mote control of the crane is made 
by Heenan and Froude and goes 
under the name “ Vestrad.” 
lransmission and reception is 
effected on closed loops in order to 
lumit the range, three carrier fre- 
quencies on 52, 56 and 61 Mc/s 
respectively being employed. One 
controls the travel of the crane 
along the gantry, another the 
transverse mouon and the third 
lifting mechanism. Audio 
tion tones are used for 
1 One direction or the 
h case, and the three 
carriers can be used simul- 
taneously or separately 


UST 


Radio equipment fitted to the 
crane comprises a_ three-channel 
receiver, tuned relays and selectors 
to distribute the controlling tones 
to the electric motors of the crane 

There are safeguards against all 
contingencies and a radio failure in 
any channel brings the motion 
concerned to a halt, while limit 
switches prevent overrunning 

Rather less than 5 watts trans- 
mutting power is used for the con 
trol of loads up to 100 tons of 
more. The equipment is con- 
structed for portability and easily 
carried by one man, the trans- 
mitters and control panel in a case 
slung on his chest and the loop 
aerials in another carried an his 
back. 

For control at a distance, such 
as when handling the “ dangerous ” 
class of materials, a_ television 
camera and remote viewing screen 
are used. These enable the crane 
operator to “see” from a safe dis- 
tance, or a secure place, the move- 
ments of the hoisting “ grab” on 
the crane and the actual load it 1s 
required to move. 

The camera is a standard Mar- 
coni Image Orthicon as used by 
the B.B.C. and also for underwater 
television. It is connected to the 
viewing screen by a multi-wire 
cable, instead of a radio link 

With the additional facility of 
television it will usually be more 

convenient to em- 
ploy a fixed rather 
than a_ portable 
radio transmitter 
and this can be 
mains operated 
Some modification 
in the aerial 
systems may be 
needed as the 
effective range of 
the small portable 
loops is limited 
to about 20 to 30ft 
outside the actual 
area of the gantry 


Television viewing 
screen and 
equ'pmer used for 
remote control of the 
Voughan crane. 


radio 
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SOUND EQUIPMENT 


Reflex 
HORN SPEAKER 


This is a heavy duty refiex type horn 
speaker suitable fos both speech and music 
reproduction, having an air column 48in 

length, with flare diameter of 2%in 
The horn is of novel construction incor- 
porating a solid alloy casting at the base 
giving cxcepuional strength and rigidity 
It is supphed complete with heavy steel 
swivelling stirrup and is suitable for per- 
manent installations in positions where a 
weatherproof speaker is essential as well 
as taking up a good deal less space than an 
equivaient straig ut horn 


ENCLOSED 
RACK EQUIPMENT 


Por medium powered installations, 
necorporating 20 of 30 watt amplifier 
unit radio |=oreceiver with monitor 
speaker, and gramophone unit if re- 
yuired. Provision for microphone input 
and muluple speaker matching 
Send for latest catalogue and price lists 
the Trix range of Sound Equpment. 


THE TRIX ELECTRICAL CO. LTO 
5s™ Tottenham Court Road, 
Phone Museum $817 

"Grams & Cables “Trixedio, Wesdo, London” 


AMPUIHIERS MICROPHONE OSPE AKERS 
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odd enough to find 


RANDOM RADIATIONS “2222222 


By “DIALLISI 


{ seful loo 


from 
o the 


with 


Colour-Coding Problem 


PARK, La ) read 


woododic sw 


i and keep 1 
pot clongation and 
, . 
ods of deliberately intro 
certain amount of astig 


inswer would 
, p quite so sure 
m ready to 
— = off switch is equally 
have deen " " 
) that the user ma 

‘ the system 
ode more 
But it soon go« ifirm Ff “- Sy Like > iacaine 
orrespondent’s figure 
" cnb” in 
valuable WW. Dhary 


band means 


Traps for the Unwary 
INVALUABLE AS IT IS to the radio 
television man, if 
properly used, the oscilloscope can 
mages full of pitfalls for 
hose who do not look before they 


green one 5 © far, then, v : nan and the 
But what of 


one t ai f eap; or, in other words, those who 


tolerance, as shown I n base their readings on a_ hasty 


it ‘obvious ” indi 

case in point that 
The output 
1 diode detector was being tested 


olour ” body not, thou ippreaiauion of 
tandable shiz t Here is a 


recently 


mh a Quite 

{ts marking u cau came acro 

value of 15 ohms 

tolerance rold ul t . . of the Lissajous-Figure 
’ le 

a tolerance method [he hook-up was this: an 


Spot- VW oobble 


I HAVE FOUND s« 


signers with whon 


oscillator was used to modulate 

fyain f. oscillator, the modulated out 
being fed via a pentode amplifier 

diode The output of the 

to the plate of the 


spot-wobbl« 
signal was passed to 


hy of it ‘ j 
1 Man in th tree y X, by way of an amplifier. Y, and 
troubles wo h thos <. were earthed. The difference in 

< the X and Y sensitivities was balanced 

innot see why he must, 0 wut approximately by suitably ad 
ting the X amplifier. Thus, with 
no phase difference between the X 
voltages, the image would 


course, be an on-off 
vobble and both \ f 
user must have it impres her ind Y 
that focusing must be done with the ve been a straight line, lying (with 
pot unwobbled And, sur n these connections) at about 135 deg 
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“WIRELESS WORLD” 


SOUND RECORDING AND REPRODUCTION. J. W. Godfrey 
and S. W. Amos, B.Sc. A.M.LE.E., in collaboration with 
Engineering Department, British Broadcasting Corporation 

MICROPHONES My the Stauw of tac 
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M.1L.ELE Fifth Edition 

RADIO VALVE DATA Characteristics of 2,000 Valves and 
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TELEVISION RECEIVING EQUIPMENT w 
M.LE.E jrd Edition 

SHORT-WAVE RADIO AND THE 
Bennington 2nd Edition . 
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was, actually, a rather 
he image proved to be 
with its major aXx1s 

The upper and 

sunctly pointed 

na “clean”; the 
distance above and 

the major axis 

Ihe bright youngster 
tung the oscilloscope 
ling without hesitauon 
considerable phase 
leakage through the 
old hand spent rather 
examining the screen 
er look,” he said, “and 
are sure about that hf 
Why yes,” said the 
after another glance 
vious. Look at those 
you are an oscillo- 

he hook-up I've de 
also, the pseudo-ellipse 
uc, broadened trace 
uf I've menuoned. Done 

Good! Well, who was right? 

t of the detector was con- 

hence, had there been 

age, the broadening of the 

ce would have been in a vertical 

it would have affected, that 

the parts of the envelope that are 
rm nearly horizontal—small sec- 
tons near the pointed ends. Actually, 
the muzziness is seen to be im the 
most nea vertical parts of the enve- 
lope and it can be due only to hori- 
zontal defiections of the spot, pro- 
duced by the X-plate voltage. Hence 
ndicates h.f. in the X-plate supply 
must be due either to pick-up 

by the wiring or to oscillation in the 
X-amplifies 


Live La Télévision! 

MONSIEUR SALLEBERT, the London 
ssentative of Radiodiffusion et 
sion Francaises gave a most 
successful cocktail party a_ few 
jays before the opening of the 
Franco-Bnitish television relays. One 
excellent point that he made in his 
peech of welcome was that through- 
mut the development work done by 
B.B.C. and R.T.F. engineers prior 
to the broadcast, there was not the 
smallest hint or thought of rivalry 
The keyword was co-operation 
Neither side made any effort to plug 
the superiority of its own system. 
What both wanted was a practical 
means of converting French 819-line 
television to British 405-line stan- 
dards and vice-versa. That had been 
developed and there was now no 
practical obstacle to programme ex- 
hanges between countries using 
widely different definition standards, 
provided that the necessary co-axial 

cables or radio links were available 
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NEAT, RELIABLE CONNECTIONS 


BULGIN TAG-STRIPS 
AND GROUP-BOARDS 


HESE new Tag-Strips and Group Boards are made in 
highest-grade commercial quality bakelite type board, 
or in R.C.S. 1000 grade-! S.R.B.P. phenolic sheet and are 
fitted with heavily-tinned solid-copper rigid 
solder-tags, riveted into position with ample 
turn-over or swage They are thus suitable 
for all exacting uses and the highest-grade 
equipments and instruments, with high fac- 
tor of climatic-withstanding ability. Fixing 
legs are ali with integral solder-tag for 
earthing purposes when jointing, group- 
ng, etc.,and have */ 50 clearance holes 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


NBIASED 


1 Television Munich 


|! has been sai ! 


written 


potted 
ould be 
popular 
atchwor have 
been iw me to time 
hus in 2 ’ ¢ us back 
ur cicy 
for 4d 

ment 

undoubt 


more 
fully ‘ 


ponsored televisio $0 
peopic, notably Lord Reit! prot 
to sec i (range similarity 


the atchwords of 1938 and |! 


rie 


~ 
a 
22 c 


~ 


, ) 


wrntng hnical journal lke 
W irele id, to debate like the 
architect of he BBA 

whether or not 


great 
prestige some 
simister hidden hand ompelling 
Mr. Churchill to throw television 
overboard as a sop to the sharks as 
some say Mr. Chamberlair 1 to do 
with Czechoslovakia at Munich 

But, uf polucal considerations are 
no concern of mine, it certainly is my 
business to deal with the technical 
tangles involved in this matter and to 
point which 
television mught be forced to take in 
order 


wut the penlous paths on 


© unravel then 

I feel, however, that before dealing 
with these techmecal pitfa I ought 
to confess that, having had some ex 
penence of the nightmare conditions 
prevailing in the world of U.S. “ tele 
casing, to say nothing of the bab 
bling Bedlam of American sound 
broadcasting, I am prejudiced against 
sponsored programmes in any shape 
or form and should be so even were 
there no grave technical objec 
nons. Dante's Inferno “ pictorialized 
specially for television by the Fyrene 
Co.” would just leave me cold. I 
would far rather watch an indiffer 
ent broadcast of “ The Tempest” by 
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By FREE 


GRID 


the B.B.C. than a fi 
for by an umbrella 
At the present mon 
very good television service wh 
gives us the highest definition we c 
at present afford, both in terms 
money and of etheric clbow 
but there are certainly no channel 
to spare. Now, there is one way of 
gett.ng more etheric elbow room and 
that is by using much higher 
frequencies than we do at 
and it might seem, on superfi 
amination, that here Les the solution 
for the B.B.C. and S.T.V. (Sponsored 
lelevision) to exist side by side. But 
n a few years’ time, with the coming 
of colour and other technical 
improvements the B.B.( 
television service will want all 
the extra elbow room it can 
obtain by the use of higher 
frequencies and there will still 
be none to spare for S.T.V 
The only way to get suffi 
cient etheric room for both 
B.B.C. and S.T.V. when both 
are using colour, and 
developments which can 
already be foreseen, would be 
to use extra-high frequencies 
indeed Now apart from the 
fact that, owing to the restric 
ted range of e.hf. television, a 
very large number of stations 
would be required to. give 
nation-wide coverage 
design would become very 
volved and 


ostiy for, in 


room 


other 


receiver 


intenance very 
addition to the 
complications of design which 
extra-high-frequency television 
would bring per se, there would have 
to be switching or tuning arrange 
ments so that viewers could change 
from one service to another 
The sets would, in fact, be too 
complicated to be placed in the hands 
of the ordinary pubLc, and a state of 
iffairs would arise where everybody 
depends for their television and, 
eventually, their sound broadcasting 
too, on a wired relay service. It has 
been pointed out time and again in 
this journal what a bad thing it would 
be if wired wireless became universal 
and I am not going to dwell on it 
again here as it is a political matter 
ind not a technical question 


The Scopetron 


‘AN anybody suggest a more suit 
able name for the heart and soul 
of our television sets and oscilloscopes 
than cathode-ray tube ? The ab 
breviation c.r.t. is altogether lacking 
in dignity and makes it unable to 
hold its head up among its fellow 
thermionic tubes 
The name must describe the tube’s 
function and it must end in “ tron,” 
but please don’t suggest the obvious, 


it meaningless, “ cathotron” to me 
Since the tube enables us to examine 

lot of things, ranging from a foot- 
ill match to our heartbeats, I 
would suggest “scopetron” (three 
yllables, please) which means a 
levice whereby we can make an 
xamunation. Can you do better ? 


Electronicitis 


\ TORDS which are over-used, as 
so many of them are nowadays, 
end to become »mms-used. Women 
particular seem to take a delight 
mn using a favourite word whenever 
they can squeeze if into a sentence 
They mangle its meaning with as 
much zest as they endeavour to 
mutate their faces into something 
rich and rare Concerning these 
facial mutations—or should it be 
mutilations ?—Gulbert tells us that 
“Little dabs of powder 
Little dabs of paint, 
Make a woman's features 
Look like what they ain't.” 
But no bard has yet sung of the far 
more serious mutations of meaning 
vhich women inflict on words. Some 
of the B.B.C.’s female announcers, 
with their eternal and infernal mis- 
use of the word “nostalgic” are 
among the chief offenders 
I am sorry to say, however, that 
this wretched habit of treating a new 
word lke a new toy has spread to 
the radio and electrical industries 
where “electronic” has become a 
fetish word which must be worked 
n at all costs no matter whether it 
be redundant or not. At a recent 
industrial exhibition I was invited 
to inspect a piece of apparatus which 
was, in fact, a simple three-valve a.f 
amplifier and nothing more, but was 
t so described? Not on your life! It 
had become an electronic amplifier 
ind it employed nothing so old- 
fashioned as thermionic valves but 
electronic ones. It is true that both 
were indeed electronic devices but 
not more so than were the ones we 
used a generation ago 
I rather wonder why nobody has 
yet thought of founding an Institu- 
tion of Electronic Engineers; on 
second thoughts I think I will do it 
myself, as I should rather fancy 
writing M.I.Etron.E. after my name 


“Rich and rore.’ 
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A RADICALLY NEW PRE-AMPLIFIER FOR LEAK ‘POINT-ONE’ POWER AMPLIFIERS 


The 


AUDIBLY BETTER 
REPRODUCTION 


from unique 


FEEDBACK CIRCUIT 
DEVELOPMENT 


Vari-Slope™ 


4 eae oo ' 
5 4 38$@ 78810 
FREQUENCY, KA 


The new “Vari-Slope”’ pre-amplifier has a 
refinement which wili doubtless set the pattern 
for future high-fidelity reproducing amplifiers. 
This advance consists of variable-slope “elec- 


Frequency amplitude curves for the ‘* TREBLE— 
3"' position ($ kc’s turnover). Curves of the 
same slopes are obtained on the other two 
positions turning over at 7 kcs and 9 kc’s 


(“—2" and “ —I "" positions). tronic” low-pass filters operating on negative 


voltage feedback principles. 
The filters consist essentially of twin-T 


resistor-capacitor networks inserted in the 
return circuit of a single-loop feedback 
amplifier. The more obvious advantages of 
this electronic feedback method over con- 


No Inductors (“‘ Chokes ’’) are used, and all 
their disadvantages are completely eliminated. The 
turnover frequencies are 5kc’s, 7kc/s, and 9 ke/s 


ventional choke filters include :— and the slopes of attenuation are continuously 


variable over the range 5db to 50db per octave. 


met £12-12-0 


N BRITA WN 


(a) Improved transient response character- 
stics (due to absence of chokes having self- 
capacitance) and the consequent reduction 
of ** ringing.’ 


(b) Extremely low harmonic and_inter- 
modulation distortion due to negative 
voltage feedback action. 


(c) No discontinuities in the rates of slope 
when the slope control is operated, and no 
change in signal level at frequencies below 
turnover (Both these faults occur in 
variable-siope choke filters due to the slope 
control altering the terminating impedance 
and the insertion loss.) 


j TO BRITISH USERS OF THE 
RC PA U PRE-AMPLIFIER 
Your old model can be rebuilt as a standard 
“VARI-SLOPE " at a charge of £5.8.0. 
Orders will be booked in rotation. 


Please do not send your pre-amplifier to us 


(d) There are no chokes to cause magnetic entll we advice vou of « Geta. 


hum pick-up. 


new 


(e) Smaller size, lighter weight, greater 
uniformity in production. 


— Write for *Vari-Slope”™ Leaflet 


H. J. LEAK & CO., LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3. 
Phone : SHEpherds Bush 1/173 4. Telegrams : Sinusoidal Ealux, London. Cables ;- Sinusoidal, London. 
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THE SUPERIOR FIVE 


superhct 


ELECTRICAL BA 


ackiit 
adi «@ 


LAMP TIOLDERS 


Hak I s 


ES Pr 
guarantee i 
Purchase Terms £3 13 - 


TRANSFORMER 


230 mA, ¥ 
amps 
amps 
Oo mA 
amps 
amp 


196 Hire 
89 


SUPERIOR CABINET 


STANELCO WIRE [OINTER 


! 
4 
5 
3 
a] 
3 
5 
d 
q 
id 


COVERED CAHLI 


wv. Cl 


NBREAKABLI 


WAR EMERGENCY TYPE 
CABLES 250 v. CLASS 


MULTICORED FPLEXIBLES 


4 ka 


PROFESSIONAL RAD OS 
YOU CAN MAKE 


M.E.M. SWITCH FUSES 
mulated 


amp, 6 - 


GLASS 


mA 
amps 
156 


SPECIAL 


50 


63 


amps 


unting 


‘ 


amps 


2 amps up 
19 6. 


half shrouded 


a = Fe. 
amps, upright 
hrouded. Price 


6.3 v. at 3 
mounting. Price 


RS 

3 
at 2 
msulated 


TRANSFORMERS 


postage 


| amps 
376 


ndary separated 
nt prever.t 
reen s Drought 
block. Complete 
arrying handle 
afriage and 


Wrretess Worip 


“ SNIPERSCOPE " 


war lume at 


. 


Wa 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 


atteries, a 


OCTOPUS CLIPS 


dea 


fixing @ 
a rod or 

elt 

7, from liu 
Price 1 - 


Except 


each 


ae 


TAPE 
Fitted with 
High fidelity 

ing from standard 

i High gai 

pick-up or loud speaker 

Cabinet. Portable, » rexine 

Instruction Booklet. Shows 
ler 


RECORDER. YOURS FOR 
3 motors givu fast rewind for 
record play 

1,200ft. tape 

enahics rec 


Ses 


» iriction 


covered 
in Close 
and operate the 
Credited if yo 

Price. kit of 
speaker and cabinet (state 
£31 or £10 10 - deposit 

1 


will assemble and test f 


ts tree with ki 
r completed re 
parts includ 
whether 


Compiete 


phone £1 15 - extra 


i10 10 - 


a 


THIS MONTHS 


nth’s s s hi { 
ne ier 

pecial price duc 

quantity ts available 


tf which o os 


1 famou 
ed to be the 
the usual re 
adaptors t 
Special Snup Price 
ut this all at once 


arrage and inmsuran 


A 


RECEIVER TYPE 2573 
Rece ver 
TR.1196, 
of the 


portion of 

undoubtedly 
most useful 
receivers that has 
offered from Cx 
Surplus Stores 
the existing 


the 
one 
ittle 
ever been 
wernment 
because once 
tuning unt & 
removed a standard cou 
pack can be fitted whuich 
makes a very efficient super 
het at a very small 
Alternative! tor 

up there ts a pair 

4065 kes dust 
transtormers 

ost 12/6-15,-, 

of other ttems 
densers oils 
jensers, pot meters 
The price s only 96; 
« © post, packing and 


2 VR.53, 2 VR.56, 1 VR 


figure 


Orders by post 
delay address t 


Windmill Hil, Ru 


are deait with 
romc Prect 
Middlesex 


Ele 
slag 


J 


or heavy and delicate 
ant, bearing in mind a 15!b. parce! costs 2 
losing days-Wednesday Ruislip, Saturday Ci 


> PRECISION EQUIPMENT 


tems where carriage charge specaihed t 


2-. Postable 


ems can be sent ¢ 


OD 


£2 are post fre« ( 
addit 


” WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET. £.C.4. Phone: CENTRAL 2833 


ona! charge 2 6 


A hermostats 
are fitted t 
heavy § 

tacts and ca i 
be adjusted operate 
be MO surtable 
aquariums, clectric 
heaters, greenhouse 


=— = 
between 
for use 
blankets 
heaters 


and 
“ 


space 


rating | amp 250 
250 vy 


mode 
which give 


and break action 


SPEMET 
Made fr« 
whed alunun- 
ium, an excel- 
lent matervw! for 
fronts { 
nets 

you are 


m pol- 


abinets 


onditioners 
i2ing 


inch, 
lin. 

1 6. 
ana special packing 16 
any quantity up to i2 
Over 12 sheets post free; 


FERRANTI ELECTRIC METER 
MOVEMENT 

check 
brand 
uses 


meter cxcept 
new and unused 
lias many one for instance @ 
that of telling the numbers of 
hour a piece of apparatus hag 
worked. Price is only 17/6, post 
etc.,2 


FLEXIBLE 


Coys 


nes becaus 


COUPLINGS 


These are some- 
tunes known as 
bellows coup- 
hey will extend as 
we'l as bend They are ideal for 
jormnge shefts which are out of 
ligament and for slug tuning con 
vis where the core has to come m 
and out. Price 19 ech 


SLIDER RESISTORS 
He vy Duty 
Sve 7in 


Type 
lim li onm 
4.5 amp 22/-; Size 9in 
1s - 


ltin. 4 ote 


ijn 2 ohms 
Size 


15 amp 
itjim x 
1S - 


10 amp 
nder £2 add reasonat'< 
List 6d 


Lt Wiretess Woritp 


ELPREQ PAGES 


10,000 VALVES AT PRE-BUDGET PRICES 


Below is a list of B.V.A. and Other but those not listed would have to be 
Proprietary Valves which we can supply charged at the current rate of Tax i.e. 
at the pre-!95! Budget price i.e. only one- 66 
third Tax 


We can give a very prompt insured 
We can of course supply most of C.O.D. service on valves and we shall 
the other types to complete the range be happy to execute your orders. 


AuGusT, 1952 Wreress Worip 81 


| SUNDRIES METAL RECTIFIERS 


INDICATOR LAMP LS SEE / ew 
, This is fitted with a 
: a clear Perspex During my radio repairing days, I had many cases of sets failing for S 
SS 


top, it ws therefore | 
highly sustable as 
an indicator lamp 


silly reasons, such as not being switched on or the shillin, hav ng 
run out, but one which particularly stands out in my memory 
concerned an old Lissen receiver 
t for Uhurrunating The owner said it played O.K. but could only receive one station 
nside a radiogram Sure enough | found that no matter to where | turned the pointer, 
© similar cabinet the Light Programme (it was called the Forces at the time) kept siderably be cost 
or even a5 & map steadily playing. I cannot remember just how long it too« me to selermum type rectifer 
reading light in a car. Takes stand- find the trouble but it was long enough to cause me to say some 12 v. 2) amps, it t of ‘ourse « full 
ard screw-in flash light bulb. Price unprintable words when I did wave type ‘highly suitable for 
1 6 complete What was wrong battery chargers. Limited quantity 
Prizes of £5, £3, and £2 will be sent to the first three correct answers Price 176 each 
LAMP HOLDERS opened. , Also available 6 v. 1 amp Type 
We carry « large assortment of dial Notes: 1 she ee ee and the names of the winners will Price $- each. 12 v. 1 amp Type 
lamp holders Price 6d. cach > tee ete ee : heet. but +b e Price 9 - each 
Order by list numbers | 2. Entry should be on a separate sheet, but it can be ent in 
the same envelope as your order or correspondence 
“ A 3. Entries must be in by first post August 0th 
j 


a9 | 


The ome illustrated is a 
bargain be available at 


= BLANK CHASSIS 
Pe 18 S.W.G. Aluminium 


s 16 =x 10 x3 


$ 16x 8x3 


fA- ; x 2) 5/9 
x 8 x - ij «x 10 x 
f Py! $'$ | 16 x 12 > - 
. , : 73 199 x 9 » | RADAR TRANSFORMER 
; : 76|20 x 10x 3 For pulse work at 4 kV., this is 
s- 1A xOA x2 Ministry style No. 224261 Type 2. 
: $80 X9® X28 Oil filled and fitted with two valve 
holders and ceramic insulators, 
isig It contains « pulse transformer, @ 
ee oe & PROFIT choke and « filament transformer, 
2-PIN PLUG (C20B 7 — all of which are designed to operate 
plit Pin type, f TWO RECEIVERS AVAILABLE IN KIT FORM FOR SMALL | °© 4*V. Price on request 
pl ur pe, Hts most . 
f mu sockets, CI16A, OUTLAY 
aad C16B, etc., 6d. each We offer Hire Purchase terms 


on two alternative sets:>— “ - 
P.T. ARGUS. This was ay 
SPECIAI described in three recent issues . ° = . 
SWITCHED of Practical Telewrnon nd we é ~ 
PANEL (C16A ‘ have had good reports about \ 
i oe the quality of reception. This 
< t ith Televisor uses the Govern- 
optional! swit g 
f 


ment surplus tube Type VCR97 | INDUCTANCE CONDENSER 
which is now firmly established . { / UNIT TYPE 21 
in the domestic T pl held Intended to operate with the above 
jad 8 y— Myf _ a pulse connate yy No, 
~ / \ « 
mately £20 (list om request ie os ee i agem ts made fog 
or if you prefer send only — 
; : £7 deposit the balance can 
s > y} 
SOCKET STRIPS be spread over 12 months 
VIEWMASTER. This set we need not describe, the name being 
almost a household word, the total cost devends largely on the type of 
tube used and as from time to time we have perfect tubes to offer at 
half current price due to the fact that they have had slight use, we 
suggest that you leave purchase of the tube until last 
The total cost of the Viewmaster is approx 
imaticy £35 plus the tube, but you only need 
send £12 deposit, the balance can be spread 
over 12 months 
If you would rather study the data then 
. send 2/6 for P.T. Argus of 7 6 for View ‘ ——— 
1 ‘ " 1LS. 6d ' master, we are quite willing to refund your HIGH voir ees Ba Arton 
wo socket engraved . each 4 . " t 7 NS .§ 
Bin. C16B cash if you return the data within 7 days Ratio 1 to 1 made for voltages up to 
Two socket engraved A.E. 6d. each - T.V. CABINET 4 kV. but probably would be safe on 
Bin. CISA , even higher voltages 
Tw. socket engraved P.U. 6d. each This is a very handsome walnut finished ‘ a eS a 
Bin. C19B cabinet ideal for Viewmaster or practically PLASTIC EYE SHIELDS 
socket engraved Dipole 6d. any other T.V. using up to a l2in. tube Ideal for hun- 
Bin. C198 A — is fitted but it is a small matter | dreds of jobs 
» socket ain $d. cach Bin | to alter the Position to suit your own chassis such as ¢ 
C18B ™ “a Baffle board for 10in. loudspeaker is also | Tube 
Three socket engraved DIP and E ncluded as is a hardboard back. Internal 
9d. cach. Bin. C1I6D dimensions 2ft. 7in. high = ift. 4in. wide 
Three socket engraved Al, A2 and lft Sin. deep. Price £9/9/-, carriage and 
E. 9d. each. Bin. C19D.” packing 10/- extra 
Four socket engraved A.E. Pickup, 
9d. cach. Bin } 
Four socket en J Orders by post are dealt with by our Ruislip depot To avoid 
L.S. 9d. each B delay address to Electronic Precision Equipment, Ltd., Dept. 2, during 


Five socket plain Windmill Hill, Ruislip, Middiesex washing 
C16C i 6 pairs for 1/-. 


testing 
motor cycling, 
paint spreying, 
etc. The illus- 
| tration shows 
| them being used 
to keep soap 


Except for heavy and delicate items where carriage one is specified, orders of over £2 ond p free. Under £2 add reasonable 
A Ro amount, bearing in mind a 15ib. parcel cost 2/-. Postable items can be sent C.O.D. additional charge 2/6. List 6d 


EG) EARLY CLOSING DAYS WEDNESDAY, RUISLIP—SATURDAY, CITY 
SQ) 5 WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
PRECISION EQUIPMENT 152.153 Fieet STREET, EC4. Phone: CENTRAL 2833 


Wriretess Wort 


CLYDESDALE— 


Bargains in Ex-Service Radio and Electronic Equipment 


AC. MAINS 160 150 Volts 
GRAMOPHONE MOTORS 


TRANSMITTER UNIT T1154 
ange 10-55 Mec s Mes 9 


A.C. MAINS INDUCTION MOTOR 
0.12 4 . 


x 7 x Screw 


976 


POWER UNITS 
for TIIS4RIISS 
Types 32 r 3JlA 
lv Na 

13 or 338 

4 v 1608 

a tyoes 

7iw 238 
tputs all cy 


5 r 
Oma ye 


63 - 


red, 416 oer 


COMMAND TRANSMITTER CHASSIS 
3 em e 


y valves 


NEW LIST NO 
fetails and tra ‘ 
nd cance g all previous 


8c 


Now Ready 


on first 
or ’ 


BC625-A 
TRANSMITTER ae 
CHASSIS : 


e. alve a 


F214 AIRCRAFT CAMERA, complete with lens 


table { 


29 6 


PRISMATIC COMPASS 
as ype O6-A 
j pass fitte 


29-8in 


"$9196. 
$7196. 


ase arr 


ydesdaie 
e ‘ 
age Paid 


fitted trans 


AuGusT, 1952 


BATTERY 
CHARGER 


Rectifier type 
Ref i008 1630 


421A 


ampmeter, remove 
able fuses 
switch for each cir 
cuit, input and c 
well-ventilated Diack 

2 «x 64 « 6in. for wal! or 


£5 196 


FOR INEXPENSIVE TELEVISION 


contro 


CARRIAGE 
PAID 


Indicator Unit Type 6H in maker's original 
a R97 Cathode-ray Tube 
i's (EFSO), 3 VRS4's 
3, switches, H.V. Conds 
metal chassis to fit inte 
All controls are brough 
nt pane! beside viewing screen 


my. 6=684 9G 


INLY 


ARRIAGE 
PAIC 


CARRIAGE 

—E ONLY PAID 

70A Receiver U 
YDESDALE 
E ONLY 


CARRIAGE 

PAID 

L. Morley on 
ndicator Type 62 


TEST METER TYPE E MADE BY AVO 
Air Ministry Ref. 10S 10613 

125 mA or 75 mA 

20 mA, 100 mA 


Scale marked 


4 at 


ohms 


Each PAID 


PATT. MORSE KEY TYPE CJB 
osed contact type as made by J. H. Bunnell! & 
and used in American Aircraft. Finish black 
omplete with contact and tension adjust 


U.s.A 


D x 1% « lin 
— 
ONLY 126 PAID 


CLYDESDALE °: 


Phane with 2706/9 


Branches 


2 BRIDGE STREET 
cs 


SUPPLY 
LTD. GLASGOW - 


n otland. England and Northern Ireland 


Wrretess Worip 


“ — aay new 


RATIO 


6 
6 


PLATE GLASS 
ze Sur 


MULTI RATIO 
FRAME OUTPUT 
TRANSFORMER 
LASKY'’S PRICE 
10/6 


T.V. SCANNING 
COILS 


rplus, higt 


art 
We 


= . 
I i , 
4 


Mode 
Ir rpo 
t 
jevelopments 
Television for the home 
constructor at its finest. 
Ser t r the CON 
STRUCTION ENVELOPE, 
32-page crammed with 
~p-rate and al 


voklet 
ator 

ata, als 

rawings ano 

instruc 
r US¢ 

n Sutton ¢ 

for K k 


PRICE 
Post 


wiring 


ALL 


THE NEW WIDE ANGLE 


COMPONENTS FOR 


THE 


LATEST 14 and I7in. RECTANGULAR AND iéin. METAL 


CR. TUBES. Aili! 
Line and frame scan coils Type 
Width coil T 


Lane 


ype GLI8 
linearity coal ype GLI6 


Type FC 302 


us CO 


I 
Line 
I 


utput and EHT transformer 
vutpul transformer 
ELAC. P.M 


For 14 and 16in 


rare 
Focus magnets 


tubes 


BR To RG RF 


UNITS 


Output 6-9 kV Brand new 


and unused Supplied com 
plete with EYS51 and 6V6 


LASKY’'S PRICE £6 6 - 


PRAME BLOCKING 
OSCILLATOR 
TRANSFORMER 
LASKY'S PRICE 


TRIODE 
FOCLS 
MAGNETS 
Fitted 


LASKY'’S PRICE 
| 3 /= 


with 
1, 35 mm 


vernier 


VIEWMASTER 


in London and Home Counties 
idfield Area. Mode! “C” for Holme 
Shotts Mode! “E” for Wenvoe 


fe 


copy 


COMPONENTS IN STOCK AND 
SOLD SE 


PARATELY. 


Ix 


4 mm. working 


ke) 


0-16 


kV 


Type FOS 


DE LUXE 


For 12: 
Beautiful fig 


with the Viewmast 
1 clevisior 
less,” and 
télevisor 
LASKY'S 
PRICE 
Carriage 12 
Outside « 
17 jan 
not convert 
ceiver to 
frames for 
CR. tubes « 


ee 
SEL I1UM 


REC TPIE RS 


CA — RAY 
HE 


memodiens 

Brand new 
guaranteed 
on 


15in 
16in 
Rectangular 


screcr 

yard 
screened, 1 6 per y 
Twin balan 
Tid. per yard 
extra. Any lengt 
to your requir 
10 per cent 
on orders {« t 
or more 


ed teeder 


TELEVISION 


VIEWMASTER 


METAL 
RECTIFIERS 


WEHT 100 
VALVES 


ist 
251 
106 
144 


PLESSEY 


COMPONENTS 
COILS 


All models, including 
hiiter chokes. Wenvoe 
Kirk o’ Shotts, Holme 
Moss, Sutton Cold 
tield, 28 - per set 
Alexandra Palace 
20 - per set. LO RI 
hoke, 2/- 


CHASSIS 


Sound-Vision, 
Power-Pack 
18 6. 
Support 


186 
Time 
base, 
for PP 


hase, 6 - 


CONDENSERS 


All by T.C.€ 

100 mfd. CEIOLI 

84/0. 250 

CEIODA, 10 -. 2, 

mid. 3 v.w. CE25AA 
001 mfd 


types i 


LASKY’S RADIO 


Lasky’s (Harrow Road) Lid., 


370 HARROW ROAD, PADDINGTON. 


(Opposite 
nes 


Mon. to 


Teleph 
Hours 


CL Nningham 
sat. 9.30 a.m. to6 p-m., 


Paddington Hospital) 


1979 and 7214 


Thurs. half day | p.m 


Pro 
items only 


£5—2 


Terms 


extra 
free 


Forma 
Postage 
extra 


All goods fully 


with Orde 
and packing on 
tio 46 extra 
insured 


Cash 


LONDON. W.9 


Oo. 
orders value £1—1/- 
Over £10 carriage 


or ¢ on post 


m transit 


Wor 


AUGUST, 


SMOOTHING CHOK rt 


+ 


‘oma 
l0Oma 


5 


‘ 
WA hn uscd 


1a.8H 


P.M. 
LOUDSPEAKERS 
Allies trans. newand 


x * Vv 
First . 


quality 
, 
100 ul 


hn 
2in 


2 
2 
4 
s 


4) H 
; + 4'- doz 
10H 43 
73 


10-20 H 


3H 36 ef A 


THESE 


‘d complete with 


R.F. Amp., 


Frequency ranges 


L,I 


two 


wired 
volts ) 
LASKY’ $ PRICE 


SOLD SEPARATELY, 


SPECIAL OFFER 
BRAND NEW AND UNUSED R155 RECEIVERS 
AERIAL TESTED BEFORE DESPATCH 
SETS ARE THE TOPS 
10 valves 
Stages, 


Ca 


ope rat 


736 
IF PURCHASED WITH RIIS5S. 
PRICE 996 


mid 
mfd 


Circuit 
magic 4 riic 
04 mfx 
plast 

LASKY’S ae 
PRICE 


£12 .19.6 


FREE WITH EVERY 
WEW RI156 RECEIVER 

A SCRAP 1155 (less 
waives) valve £2— £3. 
ideal for spares 


10 mfc 
Cac h, 9 
32 + 32 
25 mfd 


Latest 
32 


Carriage 12 6 extra 104 
Fully assembled For 
mplete with valves, 
m on 200-250 - l 
39 
5}. 


Carriage extra 


carr. 5 - extra 


CONDENSERS 
TUBULAR WAXED 


MINIATURE MICA 


6d. 


CERAMIC AND 
SILVER MICA 


All values from 


aluminium can 


condensers, 


mfd 
2 mfd 


OUTPUT 
TRANSFORMERS 


Pentode 

Midget pentode 
Push Pull pent xle, 10 watts 
Miniature, for 384/1S4 
Push pull intervalve 


PX4's 


= 


for 
0, Wo, BOK PI 


each, $§- doz 


CRYSTAL DIODES 
type, Glass wire 


B.T.H. Type, 


ends, 


41d. each, Plastic, 


MINIATURE 


OO1, .02 
d. each 
450 


500 v.v 


WI m 


6 «- 


AAwa—w 


{ 12.5 Ki : 
Case, 


Viscon 


ngle 


7 6. 


" MINIATURE BIAS 


i. 25 
- doz 
mfd 

25 v.w 


10id. 


V.W., 


INTERCOM EQUIPMENT 
Master unit. Incomplete. Com- 
prises 16 16 mfd. 450 v.w. 
condenser, Yaxley switches, 
input and output transformers, 
valveholders, etc. Less all valves 
and S-R. switch ; 15 - 
Cabinet for master unit. Pleasing 
walnut finish is 86 
Extension speaker cabinets 
Similar in design to the master 
cabinet For use with 3in. 
speakers ‘ nian, See 
Carriage 2 


350 v and 


in single 


Ww 


411 each 
) mfd 50 viw 
76 each 

450 


350 


fixing, 


46 
211 
550 vy 


VW 
VW 


mfd Ww 


25 WATT AMPLIFIERS 
Brand farm 1u 
facture 

200-250 ss 

valves 1 

push 


PRIC ! 


Carriage and packing 25 


JRA2. 10-12 WATT 
CHASSIS APU IER 


extra 


push 
(Chassis sizc 
LASKY'S 
PRICE 
Carriage 
Send 3d 
address ft 


] RA 2 


EPICYCLIC DRIVES 


Standard type, 1 6, 
double type, 2 IL. 


Special 


SPECIAL COIL avy 
Superhet dual wave ed 
ium and long Aerial 
oscillator For 465 kc s 
Supplied with circuit, 
LASKY’S PRICE 
per pair. Post 9d extra 
For short wave, 25- 
Acrial and oscillator 
circuit diagram 
LASKY’S PRICE 


per pair. Post 9d 


SOLON-HENLEY ELEC- 
TRIC SOLDERING IRONS 


Brand new and unused. Sup 
plied with fitted heavy rubber 
mains lead. Pre-Increase prices 
Oval Bit. For 230 250 volts 
only 

LASKY’S PRICE 1'9- 


Postage | - extra 


ANTENNA RODSECTIONS 
Steel heavily copper plated 
Each rod is 1l2in. long and 
jin. diameter, any number can 
be fitted together 

LASKY’S PRICE 2 6 per doz 
6- for 3 doz. 11 - per half 
gross; 20- per gross. ALL 
POST FREE. 


95 metres 


With 
111 


extra 


26 per item extra. 
CAR RADIOS 
OFFER BRAND NEW AND UNUSED 
In maker's cartons 
valves. ®R.F. Stage. ¥L 
crackle finish * Tone 


HALF PRICE 


12 volt 
Waves 
WAV < 


*6 
* Black 


& M. 
control 


£15 .19. 6 
Carriage 10 - extra. Send for full details. 
6 volt models available 
Short wave models 


A few only 
Also available Medium and 


LASKY'S 


Lasky’s (Harr .- 


$70 HARROW ROAD, PA 


(Opp 


site Paddington Hospital) 
Telephones 
Ho 


CUNningham 1979 and 7214. 


Mon. to 


irs Sat. 9.30 a.m, to 6 p.m., 


Thurs. half day 1 p.m, 


Wirecess Worip 


TELEVISION 
PRE-AMPLIFIERS 


age 


saplctsty ised, sendy for 
LASKY’S PRICE 
ss Vaives 15 : 


VCR97 C.R. TUBES. 
BRAND NEW AND 
UNUSED 


maker gina 
casKy 5 PRICE ri 


E. rm T. TRANSFOR- 
MER FOR vores? 


a“ Pt 


Aj 4 


LASKY Ss PRIC E 


6 extra 


45)- 
WEARITE LF. 
TRANSPORMERS. evar 
r d <> 520 
grid connec 
dhode 


tag 


neahil ine 


metres 
550 metres 
long wave 
« ompletely 


A» 
, ‘ASKY s PRICE 
c avauable 6d 
THROAT MICS 
w With band, 2/6. 
Gia. ENLARGER LENSES 
filled plastic 196. Carriage 


© extra 


FILAMENT 
TRANSFORMERS 
Special Transformer w~ 
at 2 amps, with the folk 
tappings oe 
i2, 15, 24 and 


volts 


wing 


0 


9 inch C.R. TUBES 


These tubes have h-« 
shorts and or ion burns, 
and are ideal for testing 

or experimental 
purposes. 


MAINS 


All 200 


inest quality, 


MBA 3. 350-0-350 v 
6.3 ¥. 3a,5v. 2a Both file 
ments tapped at 4 volts An 
ideal replacement trans 

Price 21 - 


125 mA 
4a. With mains 


7 


Price 2 


TRANSFORMERS 
250 volts ¢.p.s. primary 
fully guaranteed 


80 mA 


MBA ‘4. 350-0-350 v 
6.3v.4a,5¥% 

tapping board 

MBA 6. 350-0-350 v 

6.3v.3a,5v.2a 
tapping board 
250-0-250 v 

3 a,3¢.28 

filaments tapped at4 volts 
rice 21 - 


100 mA., 
With mains 
Price 226 


80 mA 


Both 


AT 3. Auto transformer. 0-10- 
120, 200-230-250 volts, 100 watt 

Price 19/6 
AT 4. Auto transformer. 100 
volts and 2380 volts. Step up or 
down 60 watts Price 96 


EX AMERICAN AIR CORPS ANTENNA RELAY 
UNITS TYPE CBY 29125 


AND 

ulators, 0 
vacuum condenser, etc 
44x 5 x 3hin 


relay 


UNUSED 


LASKY'S PRICE 


Contains a 0-5 mA. Mc 


75 amp heating clement, a 50 pt 


In metal case, 


INTER-COM. 


4-station operation. For use 
m AC DC mains 200-250 

its. Supphed complete, 
with 3 new valves, ready for 
immediate installation 
Fitted in pleasant plastic 
aminet 


DDINGTON. LONDON. W.9 


“ew Road) Lid.. 


rERMS 

ony 
extra, £5-—-2 
All 


Pro Forma 

Postage 
extra 

ds fully 


Cash with 
items 
£10 
insured in 


free goo 


and packing on orders value £1—1)- 
,6¢ 


Order, or C.0.D. on post 


xtra. Over £10 carriage 


transit 


LARGE STOCKS of RESISTANCES 
ALWAYS AVAILABLE 

All values. Prices nh and 

1 Sth watt, 7éd and 4 

watt, 4d. each ; each 

Postage extra 


CARBON POT METERS 
All with long spindle 


i and 
2 ae 
LASKY'S PRICE 3 3 
less switch, each 


With switch 43 cach All post ext 


RECEIVER UNIT TYPE 153 
45 Mcs LF. STRIP at 
detector, 
splitter 

Supplied complet: 


11 
cach; 3 


1 watt, 8d 


vide 
Uses 


stages, 
phase 


ASO 
valves 
LASKY'S PRICE 


NOTA KIT 
JOB 


BUT 
FULLY ALIGNEL 


A FA 
AND 


Enclose 24d. stamp for 
details, circuit diagrams 
iMustrations. 


ALL-WAVE RADIO 
CHASSIS! 


TORY -BUILT 
TESTED 


full 
and 


A limited supply of walnut plastic cabinets, 
use with this receiver is available at 


* 5 new valves. 
*8in. Elec p.m. 


or 
*Variable tene 
By 
Large edgelit dial, 
“THe 
* 2-speed tuning 
with nylon érive. 
* 4-watt 


* Sockets s. 
and extension 


speaker 
* 466 Ke oir. 
* AVES. 


* Circuit diagrams. 
Size of chassis: 164in. 
wide Gin. deep, 2) in. 
high. 


LASKY’S PRICE 


£10 .19.6 


Complete with $ valves 
and speaker 


Carriage and insurance 10/6 extra. 


suitable for 


45 -, carriage extra. 


B.8.R. GRAM MOTORS 
MU10. Single-speed motor. Without 
u., £318 -. 
J 3-speed motor Without 
6 
fitted with 
crystal pick 


3-speed motor 
lightweight high fidelity 
up, £9 19 


Carriage 5'- per unit extra 


COLLARO TAPE DECK MOTORS 


Price 42 - each 


Sx. = GOVERIEENT VALVES 


Tungar charger recs 6 

Screen grid, 2 v., 46 

EF50's, 43 and 8 6 cach 
1i/-. 
Of HER 


fr: budget price of 
HU NDREBS = 
TOCEK 


PACKARD BELL TYPE K 
PRE-AMPLIFIERS 
BRAND NEW AND UNUSED 
Contains 2 valves 1 6SL7 twin triode 
1 28D7 twin pentode. Also associated 
components, input and yutput trans 
formers, etc Contained in light 
weight metal case 4) «x 5 & 4in 
Designed to increase the output of low 
gain microphones and pick ups 
Supplied with full data and circuits 


Also 1D5 at 


TYPES 


Carriage 2.6 extra. 


EX A.M. FREQUENCY 
METER TYPE W119i 
BRAND NEW AND UNUSED 
In makers’ original wood transit case 
Frequency oe 100 Kes to 20 Mc/s 
continuous ses 4 valves and a 
100 Ke's crystal. Battery operated 2 
volt LT and 60 volt H” Unit 
contained in grey metal case, with 
hinged lid and web carrying -strap 
Size: 12 x 10 &« 10in., weight WO Ibs 
Supplied complete with all valves, 
crystal. Accuracy 0.1 per cent. and 


with crystal 0.01 r cent 
LASKY'S PRICE £8.19.6. 
Carriage and packing 10/- extra 
TWO-GANG TUNING 
CONDENSERS. .OOOSMFD. 
No. 1. Miniature. With Perspex dust 
cover and trimmers. Size: 6 2" 


ifin., jin. spindle 

LASKY'’S PRICE 

No. With trimmers 
ifin., jin. spindle. 


Standard type Size 2) « 
21 x Ifin., din. spindle 6 6 
LASKY’S PRICE 
THREE-GANG TUNING CON- 
ey aw 0005 mid. Size: 3) «x 
2} x ifin., tin ——me 7 6 
Lasky’ $ PRIC 

R.F. 24 UNITS 
Supplied complete with 3 brand-new 
Meee parce 
LASKY’'S 2 

Carriage 2/6 extra. 25/- 
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BUILD A PROFESSIONAL ALL KITS INCLUDE 
RADIO OR AMPLIFIER “EASY TO FOLLOW” 
AT LESS THAN HALF POINT-TO-POINT 

TODAY'S PRICE WIRING DIAGRAMS 


A MAING OR BATTERY PORTABLE KIT A MIDGET 4-STATION “PRE-SET” THE “WIRELESS WORLD” 
RECEIVER 3-VALVE SET 


THE “MINI TWO-THREE” 
BATTERY PORTABLE 


’ 
37 6 


A T.R.F. BATTERY “PERSONAL” KIT 


» Var 
* £21- 


*, with Varlabie 


able 


r, €214- ; 


Meter £383 
THE “WIRELESS WORLD” 
MODERN CRYSTAL SET 

, © the Pre-selection of THREE STATIONS t 


i" par 


% Send 9d. P.O. for our STOCK LIST, it shows “huadreds"’ of Wireless 
A KIT OF PARTS When ordering please include 


ae STERN RADIO LTD., 109 


ts 19 6 Tel: CENtral 


1952 Wiretess Worip 


THE “PRACTICAL WIRELESS” 
“MINI FOUR" 


BATTERY PORTABLE ‘ a 1 


THE FAMOUS Ws STENTORIAN RANGE OF FP @ 
SPEAKERS 


New Electroiytie Condensers 


49 

YS eee 

TWO NEW DENCO ULTRA MIDGET °° ‘3% 
SUPERHET COIL TURRETS 79 69 

Both having a Rotary Turret Action = wren! F_ benws. 

“SRT UNIT trem eOich say Unres Stations on madam | Pemegameue mee 
- ; , . oe. i 

66 
Sarpiss Potentiometers 


2 
Tebevimon We te 
. 


76 


THE FAMOUS 


' “ 
Col Packs, Osmor Midget Coll Peck 
. Ms L. «se 

r — 

wage 
Midget Superbet BATTERY Portet 

tebe we . Frame A 

' Weymouth Midget |i 

e be eh K 
Weartte Pack, +) 


toh ng, Padding 


STERN'S “ RADIO TUNER MANUAL,” Pree 26 ’ 266 
Plus Post) ¢ tain ‘ wle a . ~ 


‘ 


aime 
’ Rescue LF Transformer 465 Kes. New well-known e 
e £6126 pepent vaive "a, g Von estes teas , 


es26 5 stat in” Pre-e " het 1 “. 
\ 2-Vaive Superbet Turing Unit, covering shat tenderness. (0) Inn 
“PERSONAL SET" BATTERY ~y- 34 ooo eet e ot Samp 11D. 
ELIMINATOR . mont Lapemte ane ¢ E.NLT Treadermer Fr 
3 0 x : nad Filament Transiormer. {ny 
tom, OB: 4 bt 


4 


196. ‘vs 
Metal Chassis, eulets 
‘ 31i1L:* 
#3115 , 63 
234 8: ae os 
. 6 Sow Mire Sarplus Transtormers 
“ «2 
#115 1c 


THE “WIRELESS WORLD” MIDGET Por 
A.C. MAINS 2-VALVE RECEIVER Ape oreo ph 
piv all te popetite to bus kd this et « A Variable Resistor ‘or 

“peaker for £3 10'- w “ 4 


“ lnstructions 


Components and many KITS OF PARTS for both Sets and Battery Chargers. Chareer Trasstormers - 
approx. cost of Post and Packing. Re 


Coarver Trauslormer and Rectifier 


Adjenatio tains Droppers. | fia « fim (a) it 
5814 and 2280 pod — Le amp 1.00 hme 43 
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ASSOCIATED 


ca Valuable Technical Books 


TECHNICAL BOOKS Published for * Wireless World” 


Pik. WILLIAMSON AMPLIFIER. This 15-watt amplifier has gained world-wide recognition 
mn account of its remarkably low harmonic and inter-modualtion distortion. The issues of “ Wireless 
World '’ in which it was originally described have long since been out of print, and the present booklet, 
Ww reprints all the relevant articles from 1947 onwards gives ful! details not only of the basic circuit 
and it, but also of the ancillary circuits recommended by the designer for high-quality reproducuon 
ft rd and radio programmes 3s. 6d. met. By post 3s. 9d 


VICROPHONES. A BBC Engineering Training Manual. By the Staff of the Engineering Train- 
Dept. BR Originally written as a textbook for BBC engineers, it has been made available for 
ion. The requirements of microphones in a broadcasting service are considered, followed 

ory of the subject, and descriptions of studio microphones including ribbon, moving coil, 
ondenser types 15s. met. By post 15s. 5d 


SOLND RECORDING & REPRODUCTION, A BBC Engineering Training Manual 
By J. W. Godfrey and S. W. Amos, B.Sc., A.M.LE.E. Second in a series of textbooks originally 
written for BBC engineers, this book covers the theory and practice of disc, magnetic and film recording 
cial reference to the equipment used by the BBC. With over 170 photographs and line drawings 

30s. met. By post Ws. 8d 


Obttainalle from all booksellers of direct from 


IMITED DORSET HOUSE STAMFORD ST LONDON, S.E.1 


VALVES!! TUBES!! 
RECEIVING TRANSMITTING. MAGNETRONS KLYSTRONS. 
CATHODE-RAY TUBES. PHOTOCELLS, ETC. 


First Grade Quality - British and American Make - No Dollar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


nski 


1 sHE-MAN-S 


‘ y aa 
®. enzyms: 


(pronounces 


ELECTRONIC 
ENGINEER & STOCKIST 


Office and Storcs 


I2a, LEIGHTON GROVE, LONDON, N.W.5 


GULI ver 1399 jf Overseas: “ Shermanskee" London 
Telephones HENdon 1617 Telegrams \iniard: “ Shemanskee"’ Norwes London 


PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


WIRELESS WoRLp 


MAINS 32 mid, 350 whe 


16 = 24, 350 wkg 

TRANSFORMERS 4 mid, 200 whg 

These transformers are all 40 mid. 450 wig 
farmous radio manufacturers’ 6 = 8 mid, 500 wig 
surplus and are fully inter- e 16 = 16 mid. SOO wig 


teaved impregnated and Bx 8 mid, 450 wig 
ee, sn « ; RADIO & TELEVISION COMPONENTS Bay Age 


32 = 32 mid, 380 wig and 


x 
< 


ewww 
ee ~~ 


- 
Se 


—-Ve Nee Ke Oe 


wire ends 
wire ends 
tag ends 
2 ame be Personal Portable s. wire ends 
Drop-thro’ 35 
@wvi 7. 
180-C-280 
through 8 — v Jer 5 valv Nass , size 34 = 1§, 2tor 
2Zamp 166 nobs Ta ‘ 60 00 mid 
Semi-shrouded rog 4 $ batt - * = _ 350 wks 
280 80. 80 4 a = : 50 m 180 wig 
4v lamp 126 65 mid, 220 wig 
Auto-wound, 7 it 4 o- — 350 wkg 
} 150 wkg 
Oscillater Biockin 


3 
e 
‘ 
, 
, 
. 


vO 


Translermer 
2jin, P.M. Speaker to f inductance 10 henry, ratio 10 I 
ame above, 136. Miniature out “ 96 
Auto-traas evenar b put transformer 5. Tube Mounting Bracket, size 
: wavechange — - - 94 = 4fin, with 421m. dia. cut-out 
Miniature | P nm 18 gauge cadmium plated steel 
pole 4-way used as Volume J and i2in. tube clamps, 2 - 
and Of, 16. 4 B7G waive a Smoothing Choke, 2 henry 
Midget twin ee 180 mA. 36 
250-0-250,60 mA 6v 3amp n.¢ . Same as above, but complete 
250-0-250,80 mA 6¥ 4amp.14- J on . with l—4% watt resistors and 
Pri. 23 ec. 200-0-200 35 mA o1 i—4 wact, OO! miniature and 
ry np.. lame, 84 complete | $.000 ohms }-watt vitreous, 5 - 
Heater Transformer. Pri. 230 with 4-valve all dry mains " Smoething Choke, 250 mA 
250 v. 6 L amp.. 6: 2 v and battery circuit, 86 4henry. S - 
S~. P. and P. each Condenser Kit, comprising P.M. Focus Unit for any %n 
tl miniature condensers or t2in’ cube, 35 mm. neck 
Pp M SPEAKERS 36. Resistor Kit, compris View of chassis as 1t would look when except Mazda i2in., state tube 
. “ ing '2 miniature resistors assembied with valves inserted 126 
with less 3 The above receiver Similar to above, but with 
trans. trans (less valves and batteries) could be built for approximately @P-. All v , front adjustment, 2 6 each extra 
136 to suit above available Point to Point Wiring Diagram. | - ton Traps for Mullard of Eng 
Wé sh Electric Tubes, $ - post paid 
IS 016 CONSTRUCTOR'S POLISHED P 465 Ke 
146 116 CABINET. Size 10 x 6 = Sin C . post 6d 
17. 136 approx, supplied in flatted form tron-Cored Q 120 
ess trans grooved and ready to glue together 76 
each of the above Complete with plastic front, 5 valve 1.F.s, size 2h x thin 
extre chassis, cadmium plated, size 8y x 4x : Q. 110 removed from American 
ME. Speaker field igen, tuning seale, knob and back equipment, 5 - per pair 
h iiustration as it would look when tron-Cored 445 Ke. Whistle 
npedance assembied. Two bottom knobs not Filter, 26 
Rola Sir supplied 1@-. Plus 16 post and Standard 465 Ke. 1.F.$, Q.120 
os. 166 packing _ iron-cored, 34 = 19 x Igin., per 
éyin Energised Television Twin-gang and Pair of TRE Coils parr . 
Speaker by PLESSEY. Field with circuit to suit above, 8 6. Television Masks White 
esistance 68 ohms with hum Rubber Fn with glass 74 
bucking co w ! 4 MAINS OR BATTERY SUPERHET PORTABLE COILS. Com Cream rubber, |2in. with armour 
300 mA yore 2 pr sing medium-wave frame aerial and long-wave loading coil. used as acria glass, 15-, [Sin white 
mA. to @ coils. Midget iron-cored screened LM asc. coils, complete with circuit mask soiled, 126, plus 
heaper tha s F choke LF. frequency 465 Ke. 96 ~— 
9/Geach. 2for 18 - 465 KC. MIDGET 1.F.s. O.120. s.ze Ijin. long, lin. wide, din. deep, by Valve Holders. Paxolin inter 
Waterhouse Sin. Extension very famous manufacturer. Pre-aligned adjustable iron-dust cores. per national octal, 4d. each Moulded 
amplete with vol pair, 126 Both these items €1, post paid neernational octal, 7d each 
a really pleasing l EFSO ceramic, 7d. each. Moulded 
and green CONSTRUCTOR’'S PARCEL comprising S-vaive superhet chassis with LF B7G. slightly soiled, 64. each 
and electrolytic cut-outs, size 13 x 67 « 2jin., complete with 3-wave band scale BIA, Td 
by famous (new wave lengths), s:ze |!) = 421m. approx... drum, drive spindle, back plate Two-piece ‘ Screening 
Long spindle less two pulley wheels and five International Octal Paxolin valve holeers. 116 Can, 9d 
500K | meg P.andP.16 Three-bank, 50 pf. 13. Four 
3d. each 6 IRON-CORED COILS on Aladdin formers |3.5-50 mercres. 98-550 merres bank, 50 pf, 16. 
B.T.H. Crystal Diode wire 950-2,000 metres. Tuned with a OOOS gang, |.F. frequency 465 Kc Complete AMPLIFIER CHASSIS, 
ends, 23, post paid with crrcut, 8 6. 18 gauge aluminium, 5S valve 
Expanded aluminium METAL RECTIFIERS. 250 v. 60 mA, latest midget Selenium type. 66. holders, transformer and 2 elec 
speaker fret i3; x 9in., 2-. 250 v 100 mA. Midget Selenium, 76. P. and P. 6d. each trolytic cut-outs, size 114 = 7hin.,, 
Line and E.H.T. Trans. 7 kv OUTPUT TRANSFORMERS. Standard type 5.000 ohms imp. 2 « sloping front, 4 - each 
j winding, extra turns speech co:!, 49 ; Push-pull 6V6 matching !0-watt 2-ohm speech coil Twin Gang Midget 00037 wich 
nd for EY S$! (8 curns) 42-1 speech coil 2-ohm with extra feed-back winding, 43; Miniatur ! perspex, dust-cover and trim 
doubling up to 2Zohm speech coil, 33. mers,8 6. Post and pkg 6d 
and P16 Twin-gang .0005 wich separace 75 pf Wave-Change Switches Mains Droppers. 0.3 amp. 460 
Volume Controls by famous on each section for $.W. tuning with 2-; 4pole }-way 23 ohms, tapped 280 and 410. 16; 
manufacturer Long spindle feet, size 34 wn 3x lpn 66 19 ; 3-pole }-way ; O.2amp., 717 ohms, tapped at 10) 
switch ; and 2 meg Television Chassis : Size 9] =x 9, x }-way.3 6 P and P ohms, vitreous, 16; 0.3 amps 
each ; 20, 25 and 50 K, 3.6 each 3jin., 18 gauge stee! cadmium plated Line Cord }-way 0.3 amp 950 ohms, tapped 700 a 
Ganged contro! 3K and SK, 36, complete with 5-co:! cans size li x ohms per yard, | 3 per yard 26-02 amp... |,000 ohms, vitre 
Post and packing 3d. each lin. with iron-cored former. These Television Coils wound in ous, tapped, 26. Vitreous Jamp 
Trimmers. 5-40 pf. $d. , 10-110 are wound for television frequency size 24 = fin. with former and 700 capped 680 640, 600, 36. p 
10-250. 10-450 pf, 10d 66. P and PL 16 core, | - each and P on each 34 


Terms of business: Cash with order. Dispatch of goods within 3 days from receipt of order. Where post and os 
charge is not stated please add | - up to 10 -, | 6 up to £1, and 2/- up to £2. All enquiries and Lists, S.A. 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Business : Seturdeys 9—4 p.m. Wednesday %—! p.m. Other days 9—4.30 p.m Telephone: ACOrn S90! 


90 
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UNIVERSITY RADIO LTD. 


Offer Guaranteed 


Leek Pre Amplifier, «+> 


Used Equipment at Attractive Prices 


aw @ 


Oo pick-ups 


Scopheny Baird Tape Recorder 


@o watts output and High 
‘ 


Valve Voltmeter 
sp to 7500 + 
O4 427 
Disc Recorder Deck 
1 portable case w 


ru P 
easily adapted to 13458 PM ise 


Grampian 60 Watt Amplifier 


with mixing for fou rop - 


and a master 


pga ner mes 358x mqaneras - 


lete te ‘ 


Wharfedale Corner 4 S., abs 


tely ‘ ~~ parate 


separ ato t. wale 0 


Lewther FP M.1. unit 


THAT YOU MAY NEED WILL BE WELCOME 
CASH OR CHEQUE WITH ORDERS 


adit io 60 


have a large selection of British and U.S.A 


BSR Professicnal Recording 
Amplifier, with mixing for two 
crophones or one micro 
phone and either gram or radio 
Dass and treble equalisers 
separate utp for monitor 
i.’ oB ter hich can be 
seed for recording or P A as new 
Type $00 Test Set 
wanal Generator 
h built in output 
checking A F outs 
audio output 
microvolts 115-250 vo 
Two only Vitavox eng n 
Grey Cabinets t con 
dition with cross over network 
Each 
Ardente Multi Call intercom 
Sets, as new, per pair 
Decca Three Speed Record 
Player, with amp fier n brown 
leatherette case, as new 
Avo 1948 Signal Sentetane n 


perfect working order 


R.C.A. Volt Obmyst junior 
c 


Valve Voltmeter 


signal Generators, etc. Your enquiries 
THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 


Valve 
welcome 


German Broadcast Type Con- 
denser Microphones,compiete 
with pre-amplifiers and two 
heads, in perfect condition 

New Professiona! Tape Re- 
corder, incorporating Wearite 
tape deck, high fidelity high gain 
amplifier, in portable leatherette 
case Less microphone 

Sound Sales 1949-50 OX plus | 
with tone contro! unit ' 
watt ampiifer, as new 

Electronic Key by Electric 
Equipment Co s as new 
nm perfect working order 

U.H.F. Transmitter Receiver, 
type CR! 43044, with al! spare 
valves and headphones, etc., as 
new <25 0 

AC OC Trix Guitar Amplifier, 
also has mikeinput complete with 
Hawaiian Guitar, as new 
perte 
Amplifier only 

Hunts Resistance 
Bridge, Mode 


and as new 


Capacity 
perfect 


Testers, Test Meters 


S.A.E. please 


WE HAVE OTHER EQUIPMENT ARRIVING OAILY! 
ALL ITEMS LISTED ARE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


QUR BRANCH AT 3¥a (opposite) 1S OPEN ALL DAY THURSDAY 


Phone: 


GERrard 4447, 8582 and 5507. 


Hours 9 to 6. Thursdays 9 to |. 


Dept. WW 


Have yo 


18 TOTTENHAM Type 2 


had a > 
tany ex-WD 
rystal MONITORS 


our Scope Circuit? Shows how to 
ope unit to a standard “ Scope,’ 29 
Make excellent signal generators 


aves 


SUPPLIES td 


COURT ROAD, 
LONDON, W.1. 
Tel MUSeum 2453 4539 


Buseness Hours Monday-Friday 9 5D Saturday 9 


RELAYS 


x yy, D.C. COIL RESISTANCE 


. 
3,000 TYPES 192 to 80,000 
600 TYPES ; 0.4) to 9.2001) 
ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COLS 
SIEMENS TYPE HIGH SPEED 


CONTACTS 


3,000 TYPES : up to 8 sets 
600 TYPES : up to 4 sets 


3,000 TYPES : Make (M), Break (8 
Twin-silver Twin-platinum, Dome 
2 amp.) Tungsten (5 amp.) 
Fiat-silver (8 amp) Change 
ver (« mall but Tungsten Make 
Before-Break (K), in Twin-silver and 
Tw platinum 
600 TYPES ™). B) and 
win-tiiver and Twin-platinum 
KEY SWITCHES 
> to 8 ©. Special types made 
> order 
SPECIAL 
{ parts less chassis for photo 
graphic tomer unit, 4 sec. to 100 secs 


Wy : 


12 6 each 

VALVES 4 106; GAGS, 106; 117276. 126; 6SH7. 66; 

EFSO. 86 ; 955, 954. 6- ; SG215.66; Pen 220A.66; TTII, 86; 

VRISO. 106; 42,106 

RFI4 UNITS ynverted to 28 Mcs Band Variable tuned with 

00-| geared M. Dia Complete with plug and leads for 

mmediate use, €3 §$ - 

MAINS TRANSFORMERS. 'npuc 299240. Output 350-0-350 

or 250-0-250 volt, 80 mA. 4 and 6.3 v. 4a and 4 and Sv. 2a 

Price 216. input 200240 v. Output tapped 3, 4.5, 6,8, 9, 10, 12 

5, 18.20.24 30 volts, 2amps..21/6. All with one year's guarantee 

NEW MINIATURE VALVES. DL72 CKSI2AX, 9-; 6AGS 

106; 900!, 9902.76; 9003.76 

O.P.0.T. RELAYS. Operate at 200 309 volts O.C.. 86. OP 

make and break, 86. We can supply any type of voltage and 

ontacts at varying prices 

NEW SELENIUM RECTIFIERS. F W. 126 voit Jamp., 146; 

4amp..26-; 6amp.B-; famp..$6; 250v. 120mA.,H.w 26. 

MICROAMMETERS. iin. 0-500. 146 

1OHY. 120 mA BRASS SHROUDED CHOKES, 74. 

TYPE IN}4—GERMANIUM CRYSTAL DIODES, 56 

POLAR—TWO GANG VARIABLE CONDENSERS. 00015 

Mid. Large quantity available New. Offers please 

gg TYPE RIOJA RECEIVERS. 6-valve Super-Het 1.7-75 
plete with built-in 100 250 v. A.C. Power Supply and 

6-volt Vibrator nit Conversion data supplied for M.W and 

additional wavebands €10. Carriage paid in England 

New and Box CPS58QO, |! mid. 7 kV. Condensers 

10 6 each mid 25 kV. $6, 

VCR9T CRTs. Newandcrated Picture cested, 45 6. 

MC MICROPHONES with Marched Trans. 126. 

ARMY MORSE KEY & BUZZER PRACTICE SETS 74 


All the above Post Paid from Dept. W.W., 


The RADIO « ELECTRICAL MART 


253B PORTOBELLO ROAD, LONDON, W.1! 


Phone | PARK 6026 


4 Type T 


Bases 36 


Wrretess Worip 


, 
‘ ’ CONNO ss wo-speed transcription quality motor and 
THE GARLAND ISSEUR once’ SPAS 


selected by « 
switch lin. diameter curntabdle apped phosphor bronze bearings . vibra 


TAPE RECORDER | |‘ eres vee £22 18 8 

7 CONNOISSEUR f° .osre nu, ee 

£3 ‘4 0/0 able heads for standard or microgroove 
including a 1,.200ft. reel 


recordings, fitted with easily replaceable sem). permanent £10 0 8 
sapphire Price complete with cwo heads 
of Scotch Boy Tape and a 


spare epect, Carving ~ LOUDSPEAKERS We carry large stocks of Goodmans, Vita 


vox, Wharfedale, Elac and other reputable 

if you undertake to return makes 
carriage paid to us). No 
wiring or soldering to be 
done—just plug in and 
cece angetayback rom | | POTENTIOMETER || GARLAND KITS 
Radio, mike or pick-up 
Incorporating the new Main components supplied mounted, ai! other 
Lane Tape Table and the OFFER components in numbered envelopes indicating 
UE? Amplifier, housed in their postion in the circuit, Complete circuits 
a de luxe walnut veneered nd instructions Valves are guaranteed for 
cabinet and supplied com- 25 k. miniature watt all other components for 6 months 
plete with a |,200ft. reel of preset carbbn pots. 94 
tape and a spare spool 

. a the others, then hear GARLAND KIT FOR each, 76 per doz. $0 - 


TAPE RECORDER plus tarrsand eratess above, | | P& 100. £12 per 1,000 HIGH QUALITY AMPLIFIERS 


LEAK “ Point One TLI2 12 wart, 27 guineas. 
LEAK RC PA U remote contro! pre-amplifier 


bees NEW LANE TAPE TABLE CONSSIEESS 6 ve xX * Veri-slope pre-amplifier, 12 guineas. 


RESISTORS ACOUSTICAL QUAD 12 watt Amplifier 


{ the popular Lane Three motors, very 
rewind (under one minute) ; heads are high All valves prev.ously offered 
metal laminations, with half-chow gap 


ncluding pre-ampiifier), €35 

ROGERS WILLIAMSON AMPLIFIER, C31 

still in stock SEE JULY ISSUE ROGERS “WILLIAMSON” PA TC PRE-AMPLi 

ng time on each side FIER UNIT with connectn Jd r] ’ 4 
' = RLO L a lead and engrave 

Pius 10 - carriage £16 10 0 WIRELESS WORL control panel, €107 6 
ROGERS “RD BABY DE LUXE including 
pre-amplifier 


ais 
SCOTCH BOY HIGH COERCIVITY TAPE ROGERS “JUNIOR DE LUXE” 10 ware 
we GORE THPE Gibbens oe cs cis car cents  rkaaaepalagaag 


CABINETS ; Veneered walnut, to take additional |,200ft. reels can be supplied at 35 - GARLAND ACIV 11.5 wact, including tone con 
JE? Amplifier and £6 each. Spare plastic spools can be supplied at 4 - trol. Distort.on point 02". at 8 wacts at 1.000 
Lane Tape Table each c.ps. 15 guineas. 


COLLARO rcnciie MOTORS METAL RECTIFIERS Sue ce 
Tyee 0482, t2Sv ar 160 eA. Two in cores required ter maine PLAYING UNITS 
pole shaded pole: 1,500 rpm. ; for voltage. Price 4'- each. Type 140972, 250 » 25 mA. with 
a tapped 00 he v. and 200-250 v reservoir condenser). Smal! size ideal for test equipment, also in 
t ockwise nti-clockwise lace of 14D 36 in TV circuits. Priceé Geach 6¥. 1 a half-wave m n ' ' 
red. ideal for tape recorders 37 6 vor full wave with C.T. eimr.), price $- each; 12 v. | a bridge pas ee _ -_ 

e priceS Geach ; !2v 42. bridge, price 22 6. 


THE UET RECORD-PLAYBACK AMPLIFIER | | recesswnventenmne | 


An exceptionally stable magnetic recording amplifier for high impedance heads (Lane, Motek 
)- specially recommended for use with the Lane Tape Tabi High and Low 
vike, radio or pick-up Bass and treble equalisation. Variable tone contro! RECORD- 
ndicator and mains on-off indicator Supplied completely wired and tested 
200-250 v. complete wth Bin. Elac P.M. speaker, and instructions for PLAYBACK AND ERASE HEADS 
imple connection to tape recorder STANDARD VALVES USED 12 gns. High impedance (1,000 ohm) chromium-placed 
Pius 7 6 carriage, etc enclosed type Genuine half-crack with half 
% GARLAND KIT FOR TH.S AMPLIFIER £9 15s. plus 76 carriage thou. gap of beryllium copper. Record play 
back heads are wound on Mumetal laminations, 
and Erase Heads on Radiometal. Single hole 
fixing enables ready use for replacement pur 
RADIOCHARTS NO. 3 SUPERHET CATHODE RAY TUBES Sot or tar eutuaniion of audanae sale ies 
TUNER UNIT Electrostatic focussing and defiectior ) impedance Wide frequency range 
nit with variable bandwidth Sin. diameter second olt Pressure pads not required 
» waves Suitable for use in 2 kV. max ncensifier v Price cither type 
the Garland ACIV or other Exactly as specified for the 
GARLAND KIT FOR Oscilloscope " described in the Ju 
THIS TUNER UNIT 7 GNS july issues of this ournal. Brand new in 4 Send SAE. for fuller deteils 


We canst llsupply from stock 
al players autochangers 


RADIOCHART NO. 3, 26 original crate or carton, 32/16 eact eo! our high-queli'y audio equipment 


ALL GOODS NEW AND UNUSED OTHERWISE STATED. GOODS SHOWN AS EX-EQUIPMENT CHARING CAOSS (3.2) 

HAVE BEEN FULLY TESTED AND AREIN GOOD WORKING ORDER. PLEASE ADD POST 

OR CARRIAGE ON ALLITEMS. KINDLY PRINT NAME AND ADDRESS. POST ORDERS LONDON BRIDGE 
R DEPTFORD ADDRESS. EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY s adeb 


ROSS 
SHOP HOURS: Mon: Tuer: Wed: ond Set: 9a.m.—6p.m. Thurs: 9a.m —Ip.m. Fri: 9a.m.—I p.m Ba - WEW CROS 


~~ BRANCH 
GARLAND BROS. LTD 


LEWISHAM JN 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8. TEL. TIDEWAY 4412/3 LEWISHAM BRANCH 
5 OBELISK PARADE, LEWISHAM, S.E.13. TEL: LEE GREEN 4036 


Wireless 
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ASSOCIATEDO 


ILIFFE 


TECHNICAL BOOKS 


USEFUL REFERENCES 


TELEVISION RECEIVING 
EQUIPMENT (3rd Edition 
By W. T. Cocking, M.1.E.€ 


Explains fundamentals of the 
subject an is with practical details 
yf receiver design There is a lucid 

of each stage of the normal 

receiver, and details of special 

also dealt with. Additional 

ted to faults and their 

remedies, servicing of modern sets and 
the probiems o taining selectivity 

The text hem alin treat 

par valve 


and appears 5 


pughly revised 


very ‘latest 


7S pp. 16s. net 
By Post 18s. 8d 


WIRELESS SERVICING 
MANUAL 8th Edition 
By W. T. Cocking, M.1.E.E. 


Deals with the location and cure of 
he innumerable faults which can develop 
n broadcast Receivers and their allocated 

equipment Apart from domestic sets, 
short-wave receivers and converters are 
covered, and there is a special chapter 
devoted to servicing with the cathode- 
ray oscilloscope. Methods of gauging 
receivers of both the ‘straight’ and 
superhet types are given in detail, and 
problems of hum and distortion are 
also discussed 

The eighth edition has been revised and brought 


sly up to date. and the chapter on television 
ece:ver defects has been completely re-written 


298 pp. 12. 6d. net. 
By Post 12s. lid. 


—C. MARKS & CoO. 


SPECIAL THIS MONTH 
“OMMUNICATION RECEIVER iy Me 


, 
£10 

THE WELL KNOWN 1355 RECEIVER 
TV CHASSIS 

¥¥ ' 

‘ . ‘ . argain at 8 @, p 
SMALL MAINS TRANSFORMER COMPLETE WITH METAL “RecTIriER 

“13 6. 

MALE WAVE MAINS TRANSFORMERS 


RECEIVER TYPE i6) 


’ ‘ ’ 196 
8 SET WALKIE-TALKIE KEC TRANS Ff 
, ARF 
VALVES BRAND NEW AND BOXED 
~ . 


‘ . 8 
SORS22 BODULATION TRANSFORMER AND AUDIO CHOKE. 86 rm 
CHOKES i ul ‘ 46cm r 


INDICATOR UNTT 208 
CALIBRATED DIAL 
MERICAN RELAYS 
MOVING COIL HANDSET: 


46 
CARBON (NSERTS 


iS 
LOUDSPEAKER DIAPHRAGMS 8 
PAPER BLOCK CONDENSER’ 
‘ . 36 
BRET VALVE TOP CAPS ' 
SLOCEROL TTX CONDEASERS 
hi 
copPRE PLATED STEEL acki AL RODS a] 
BRITISH +-PIN AMPHEWOL SOLVEROLDERS, at 
00-OHM TWIN RIBBON FEEDER | 
38 OEY WALKIE-TALKIE CHASSIS 
omponenia §~ eact 
88 COMMERCIAL ST. NEWPORT, MON Tele. 471! 
sso at 28 Wyndham Arcade, Cardiff 
All ma rders and enquiries to Newport branch please 


NEW LISTS 


(ISSUED TO THE TRADE ONLY) 


CGR} $2 All about AW.F L/S Cone Assemblies’ for 
repairs to speakers in your own workshops, and an up-to-date 
Repairs price list 


caney & *. 


7452 Full details of all components, etc., for the View 
Master etc., giving the new nett and retail prices 

CL4 52 Comprehensive Valve and Component List 
PRICE 3d. each (or 6d. the three). Post Paid in the U.K 
OVERSEAS AIR MAIL 2- POST PAID 


A.W.F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 


BRADFORD  vonxs 


Cables and Grams Testube " Bradford 


* 
APN-9, TS-67, R-89B ARN-S, 


WILL ARC-1, ARC-3,  ART-13, 
BUY | visy OWS OORT. 


MN-31, MI-32, ARN-7, Head- 
sets, Mikes, Cannon Amphehol 
plugs, 274-N, ARC-S, Dy na- 
motors, Test sets, “TS. or 
surplus “I-" prefixes 

State condition and Best Price 


Aircraft Rado 


parts, industries, ‘ac, 
85 St. John Street, New Haven, 


radio 


equipment Conn., U.S.A 


AuGust, 1952 Wiretess Woarip 


wa» RADIO SUPPLY CO. =: 


6.0.0. We C.0.D. wae watil 
under £1. Postage 15 Wellington Street, Leeds 1 Tel. 22153 = runt price List 
1- extra under £1, 44. 

16 extra under £3. 


veneered 


COLLARO AUTOMATIC RECORD CHANGERS ah SARELITE Kr ae 
eet Ivpe SKCSII tplete b ia 000 Wa Suse appr . witch with S$ 


Back, 2 


PRICE OHLY 611/11,6, inc tax: Carr. 5) este seLenium aecririens. 
, ¥ cur 114. 


139; 12 iS v4 
you perv ous 
BATTERY SET CONVERTER . part above 
e . « of Batte ‘ t . wake al greed th 2 . ie with 
All M ¢ O “ ir 96. We have ist fa ' tt P.M. SPEAKERS. 
t radians 03 


lrawing 


4.7. ELIMINATOR & TRICKLE CHARGER 
KIT t oi it. transformers, b.t 
: cebu electsoivtic and | EX-GOVT. ITEMS, 

4 7/8 dos. prs , 


wov. 2%. noulded type mE he” 


lO mn plug i « t mt x un 


BATTERY CHARGER KITS \noues, tropecas 
V ace. at SA, 276. mA DOH 1,000 0 


loci tess lig tae FILAMENT TRANSFORMERS 
7 4 O20 V BO " 
SPECIAL OFFERS. , , 70; 0-663 V 2A. 90; 1 
uput 15 ALE i76 

a6: 1 
. 


Vi 


COAXIAL CABLE, 75 


DIAL BULBS, 
69 


NEW EX-GOVT. VALVES 
. ew \ 


R.S.C. MAINS TRANSFORMERS 


68 17 Met Fully Guaranteed Interleaved and Impregnated 
69 . 

iG Be Primaries 200-230-250 V 50 c/s Screened 
76 


Tor 0, OROP THROUGH ’ v2 63 V 6A 63 V 
wow VT A ¢ V 3 2 \ 56 

ELECTROLYTICS produc ti ‘ 260-0260 \ , 2 ’ ,vVa 56. > . _ 4 63 
LO aN ) V2 ) q \ a ‘ "Tea eo 174. 
Tubular Types o20-6 4 \ t \ 


tM SN 


- 
- 


sO Samy 


oe Oe SO a = 1.5 149; “OO15 \ 4 ee: O¥IS VOA 
+A. 2311. 5 4 \ A. 229; 091 7) 3A 
10-350 \ 
ee Se 
SO SPV 


tA, 2911. 


ag Pee yet ox 4: CHARGER TRANSFORMERS 
4 “ 


es O15 v 


rm) 
ol eunn 
“e-eeve-@ 


- 


“ 


00 = ot we we 
www 


“anes erarent mouNTING vm 
63 V AA \ ” 


CAN TYPES 


ELIMINATOR TRANSFORMERS 
Promarnes 28) 250 ”) iw vy 
FULLY SHROUDED UPRIGHT 01s V mA CVG A 


O250 V OO mA 


2 5 
CHASSIS ‘ 39:1 er is type 2) 3-3 176. 
43: . ; jie Bb -os- PR 4. Beth a0 o OUTPUT TRANSFORMERS 
er Tyt 1 x Zarn = 239. = ‘ Midget Batte Pr ie ( 


woOOS00 V 1 mA 4-4 
258 


71; 


tO 450 100 mA, 0-4-6 »v . . 
SILVER MICA CONDENSERS. Mass ‘ 239. ; bh. Pull 10-1 tts 6V6 to 3Q or 150 
4 1) FT Whaat ‘4 5 10-0350 VN 4 5 } 4 ~t* ++ - 4 ch O18. PX4 
” L5OeasF,  DADeags 2004, 44) 550-0-350 V ‘ , 3V2 ’ ‘ a } 
SA, 33%. 
150-0-360 V n ) } 6 
SA, 4B-. 
1-0-3560 V 20 mA, 63 V6A,4V 8A 2-46 \ 
7 4V 3A, tor Electronic Eng. Televisor 


A 

TUBULAR wine- noes CAPACITORS 76. 

ioe teach 7 V, OluF 750 \ 425-0-425 V 200 mA, 63 V-4V 4A ct. 643 V4V WE CAN QUOTE FOR QUANTITIES OF 

e y=! 330 V, IuF 360 V 4 A, ct. O45 V 3 A, suitable Williamson [| SIANDARD OR SPECIAI TYPES SAE 
Amplifier, 61/-. PLEASE WITH ALL ENQUIRIES 


1oou \ arg 
350 V All at 44, each 3/9 + ange ag E 


WIRELESS 


Worip 
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RADIO EXCHANGE CO. 


HIGH RESISTANCE HEADPHONES. Fricsson's first grade 

bowed 176 Post tid 
LOW RESISTANCE PHONES 76 

RECEIVER ad valves, cumming 65-95 mes 

hese are dea Wrot metre conversion Housed 

ontann 4 EFS4_ (RF. miner 

2 EFI% (2.9 mes IF) 

im original cartons, complete 


4000 o ' per pe bea ad 


696, 
TRANSMITTER 21 
i 16 mes 
key and fron re 


W. MCW or speech on 42-—7.5 
ere with waives, circurt. control 
not formers) from PA coils. and 
the M > but may easly be replaced 
and data in excellent condition, 25 
STROBE UNITS, ” a ake 
tf ‘ Red fow Os, 524. SP6 
’ “hers pots t Sor rs etc 
r we 
VIBRATOR UNIT iI 
‘ rthed te 
dit NLY “6 Post 
BRAND NEW ACCUMULATORS in rransoarent, unspiliable 
x 4m, 64, 
a UNIT Ww P tifier, choke 


ert, @ ow produc 


ens put vid ppre 450 » 


hese are come 
have been + 
he we o 


§ Cartons, Containing tx 


measuring 


1@« 8 x 7) 


at 40 mA 
in new con 


approx. 160 v 
r the Tx Ru 21 


Piast ases AM. 2v. hin. «a tim 


condensers 
e « fine liccie HT 
at 50 mA. ONLY 
6 

NEW 1355 CONVERSION dar all 5 TY channels, 3 .. 
MIDGET AMPLIFIENS with two !25H7s, one 1258/7 
measure Sin «2 jen. « hia R PRICE 12% 

1.7. BATTERIES. 60 +. 56 each 


HEMISPHERICAL CARBON MICROPHONES. 
sew. boxed, § Pou Sd 


these 


with 
verre 


MALLORY 4 PIN VIBRATORS. 6+ or il v 


pow ¥a 


14 ST. MARY'S STREET, BEDFORD 


Phone 5568 


non-sync. $/- 


| RW TELEGRAPH TRANSMITTERS. Two HF 300s our 
6 


put. Operation 35 me to 


RCA VRANSOUNTTERS Type ET-43%6 


amp! fier ysta Hepler and v Fe mits 


ylete with speech 
Unused and 
recon ‘ an be supplied with very large quantity of spares 


RCA TRANSMITTERS Type ET 4332 modified by RAF 


rysta r master OF ator omplete with speech 


EX-RAF. 1142 TRANSCEIVERS 

NAVY MODEL COLLINS TRANSCEIVERS 

plete sets 

No. 12 TRANSMITTERS. Wich coupling ur 

AR.-77 5, S$27’s, NC45_ HRO and orhers 

AUTOMATIC HIGH SPEED ee EQUIPMENT. 
‘ BOEHME A Jp to 409 signs per minute on line and 

wireless 

NAVY MODEL TBY3 TRANSOUTT eee RBCEIe 

EQUIPMENT jutput 0.75 w MCW. celegraphy and 

0.5 watts on telephony * ete range 28-80 mc 


TCS9, Com- 


$, remote contro 


All above items ondition 
Working demonstration upon 
TX VALVES 80}, 905. 807, B14, 86) 


others 


excellent working 
equest 
866A. DET-16 and many 


Large stock of Tx 


Alignment and repair of 


ondensers, crystals and other components 
communication receivers and al! other 
short-wave equipment undertaken 


PCA. RADIO 


Transmitter Receiver Division :— 
170 Goldhawk Road 
London, W.12. 


Tel. SHE 4945 


Division :-— 
The Arches, Cambridge Grove, 
London, W.6. Tei. RIV 3279 


RATTS 


LADbroke 17% 
a AMPLIFIERS ‘ 
a! rp ts MODEL ACIOE 
edo 
£107 ‘6 mopri aciae ' 
Pree . 
veges €155 MODEL 
acsve watts PP 


' 
* £16 18- 
mo AC one 


MODEL UlIOE 
eau Pr 


or 3 stage 


» Max. input + 
MODEL ACSC 
‘ te ' he stages Output t 
210 10 - BODEL ace . " ler, 4 watte t 
‘ ‘ mA “a Fa 
. ‘ a k Mis 105 ‘ 
“. ep i26.: aro A ‘ " ve, mag 
yes! £2615 «hk pings @ " 
All amplifiers are complete and ready tor use 


WILKINSON’S of CROYDON 
RELAYS. P.O. TYPE 3,000. 


Built to your requirements. Large stocks heid. 
PHOTOMULTIPLIER No. P3IA. ideal for flim scanning. specco 
rimet measurement, etc.. supplied com 


th lamp. and wired with the complete 


k. 90 
SIGNAL AND NOISE GENERATOR For 
20 88 Mc sin 4 Bands yuta strolled. Leafle 
Price €14 10 
ed Neem <tr tay ty 230 


Television frequencies 


t available on request 


5 volts 500 wacts 50 cycles, fully 
Made by Mer V €4 10 - each 
PORTABLE. ene vone: ms forty 220230 volts 
With Bft_ flex:d 5. flex «815 
WHEATSTONE SRIDGE. j Five decades of 
Thousands Hundreds Tenths with 
rotary switch . ne W Sullewan Led 
°.0 STANDARD RACKS. éft «= type, &7 1e.- 


Operators desks for abowe, 18 ~ each 


1? LANSDOWNE ROAD, CROYOON 


220 watts 


heavy channe 


CRO. 0639 


TELEPHONE 


RELAYS? 
KAYE 


ELECTRICAL DISTRIBUTING CO. 
11 ST. ANNS ROAD, HARROW, 
MIDDLESEX 


HAR 1432 


eee e eee e ee naeneeeneeeneee 


rrr rrr rrr rr iit rrr itt ttt rir rrr tt tT Tt ttt tt ttt ttt) 


TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 
MINIATURE DEAF AID TRANSFORMERS PICK-UP 
CcLoc AND INSTRUMENT COILS.ETC 
RADIOMENDERS LTD. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226 EST 1933 


TRADE ENQUIRIES INVITED 


hihi ttt ttt itt t tittle) 
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OUR I7th YEAR. OUTSTANDING VALUE FOR MONEY 


AIR MINISTRY COMMUN!- 
CATION RECEIVERS. Ri 155. 
, We have just purchased from the 
Ministry of Supply a emal! quan- 
| city of good used receivers 
Complete with waives and al 
tested before despatch Com- 
plete with Wireless World 
\2-page data sheet. Now look 
at the price. €7 1@- each, plus 
10. for packing and carriage 


115s POWER PACK AND OUTPUT STAGE. Not surplus Com 
plece with USO and KT6! valves. Specially manufactured by us for the 
above receiver ncorporates full power supply and output stage with 
t Sin. PM. speaker and ‘phone jack Made to ‘' Wireless World 

onnmections terminate in Jones plug which simply plugs 

r which is chen instantly operated from 230 v A.C. Housed 

ve black crackle cabinet size !2in «= Bin. =x Sin. which matches 

with receiver. Finest branded components only used 

ce €7 100, clus 3 € carriage 


GEC. VHF I6-VALVE RECEIVERS. 
Complece with IC valves as follows. H.F 
and Ist Det. stages. ZA2 954's or EFSO's 
Loca! Osci'lator DET 19 Three |.F. stages 
KTW63's Det. and AVC. D6}, LF H63, 
Output ‘ KT63 Noise suppressor O63 
Power requirements. 6 v. 3 a., 270 v. 80 mia 
Available in three separate frequency ranges 
Be sure to state which you want 
Range “‘A’’ 128-13! mes. “'B’’ 95.5-100 me's 
735-862 mes Intermediate Frequency 
adjustable 63-98 mcs. Oscillator Crystal 
ontrolied Crystal not supplied.) Sensitivity 3 microvolts for 50 MW 
audio output 30°.. modulation at 130 mcs input impedance 72 ohms 
Housed in grey enamel steel case with lid 10in. « Bin x Jin. Weight 22ibs 
Note the orice 49 6. plus 5 - carriage (We had to buy 400 co sel! at this 
price 
TELEVISION PRE-AMPLIFIER. Makes an amazing 
verment in sound and vision in all fringe areas. Fitted 
EFSO valve Available for London A.” Birmingham 
Hoime Moss ‘H,"’ Scotland “’S Very smal! dimensions 
length 4in. , width 3jin. , chassisdepth Ijin Overall! 
depth from top of vaive 44in. Power requirements 
63 v..T., 200275 v. H.T. Coaxial input and output 
sockets. Unique value. 10- post paid 
Available less EFSO valve if desired at S-, post paid 


12-VOLT CAR RADIO. These are converted by us from the US. Navy 
c Radio Receiver CCT46106 (better known as BC455) and are fitted 
table coils to tune the M.W. broadcast band. Six vaives 3 12SK7 
4 2A6. Fitted volume control and separate on of switch 
the set. No flexible drives. Neat biack crackle case 
Separate WB Sin LS. ficeed with output trans- 
Power supply from the silent motor generator mounted on rear 
rent consumption under 2 amps. 2ft. aerial only required 
d new throughout. €7 10 0, carriage paid. (Not available for 6v 
VIEWMASTER TELEVISION COMPONENTS 
EXCELLENT STOCKS PROMPT DELIVERY 
WB200 Video Chassis Ediswan-Morganite Resistors 
WBIOL Video Chassis Support No 40A London 65 Re 
WBI02 Time Base and Power sistors Exact values 43 
Chasis No. 408 Midland. 63 Re- 
WBI03 Mains Transformer sistors Exact values 383 
WBIO3A Auto Transformer No. 40C Holme Moss. 63 
WBI04 Smoothing Choke Resistors. Exact values 
WBiI05S S707T Loudspeaker Ediswan Morganite Variable 
WB300 Pre-Amp. Chassis Resistance Type Q each 
12in. Conversion Assembly Colvern Pots. Kit of 6 
WBI06 Frame Transformer Bulgin No. 7 Aerial Con- 
WBI0O7 Line Tr ansf ormer nector, Switch, Tag Boards 
WBI08 Scanning C 
PM Focus Rings “A2si6 for 
lin. Triode 


28s os 
ete 


SSassss 
eo S66) $866 


etc 
Belling Lee L707 Mains Con- 
nector Unit 
WBIIO Width Contro G.E.C. Neon Ind. Type G 
WBII! Boost Choke Viewmaster Coils and Choke : 
WBI1i2 Front and Rear Tube London, 196; Midland or 
Support Pin., 21/- ; Ditto Holme Moss, 21/6 ; View- 
12m 216 master Envelope (specify 
Metal Rectifiers for Television area),7 6; TCC Condensers 
and WX6. ea 37; London. Exactly as speci- 
" ; 14036. Il; fied, £7 ; Midland or Holme 
¥%EHTIOO 2710 Moss a7. 
We can give prompt delivery from stock of al! items. All post paid 


PAMPHONIC P.A. SPEAKERS Production now resumed. Previously 
n short supply. [0in. high flux unit. Maroon cellulose metal cabinet 
20in x Vin x l3im Impedance Johms. Remarkable value. SS Brand 
new in sealed cartons Carriage paid 
Many ‘tems previously advertsec stil eva lebie 

SATISFACTION I'S UNCONDITIONALLY GUARANTEED 
BY US AND MONEY WILL BE REFUNDED IN FULL 
ON ANY GOODS RETURNED CARRIAGE — WITHIN 
7 DAYS OF RECEIPT CAN WE BE ANY FAIRER 


H. P. RADIO SERVICES LTD 
Bricain’s Leading Rado Mail Or 

55 County Road, Wulea. "Liverpeet, 4 

Tel; Aintree 1445 Established 1935 


“sh 


Wrretess Woar.p 


HENRY'S 
5 Harrow Road, Paddington, W.2 
Tel.: PADdington 1008’9 and 0401 


A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR 
An easy-to-burld unit chat can be used for | F and Audio signal tracing, with- 
Out any switching or tuning, including variable output oscillator, for ampl: 
fier checking Highly sensitive, responds to signals picked up from an 
ordinary receiving aerial. The circuit ss chat of a high-gain 2-stage, resist 
ance-coupled audio frequency amplifier, employing 3 minsature | 4 valves 
with a 3-inch speaker in che output of the Power Amplifier Stage. An added 
advantage being chac as this Unit is  All-Dry © it can be used with safery 
on AC or AC OC mains and Battery sets. The complece Kit with portable 
cabinet (size 6in_ = Tin. x Gin.) and battery weighs only 4 ibs. We shall be 
pleased to supply a complete Kit for che construction of the above, right 
down to the last nut and volt, including 2-174 and 1-154 Valves, Jin. Speaker 
and Portable case and All-Dry Battery for 44196. Concise instructions 
and circurts supplied Wf preferred, circuit and instructions only can be 
supplied for 16. If required this Unit will be assembled and tested for an 
extra charge of 18 ~ Thisis a highly efficient instrument, and a MUST for 
every radio man 
CONDENSERS. | mid 2.500 + w., metal or bakelice, 26. Electrolytics, 
Smid 450vw.26. Bx Omid. 4-; 16 mid 40vw. 36; 16 u 16 mid 450 
vw. S-. All midget Tubular Cans, cardboard sleeves. 60 mid = 40 mid 
350 vw. size 4j:n «lin, 76. Bias Condensers, 25 « 25 mid. 30x 12, 
12" 50,16; 50% 50,3~. All new stocks—NOT surplus 
WALKIE-TALKIE TYPE “ 46" complete with 6 valves, 2VP23, NL23, 
DD, QP25. TP25 and ATP4, serial rods | F. crans.. | 6 mes. mike trans. in 
new condition, but less transmitting components and coils removed by 
M.O5S., 38 -, carr. paid. Chassis, less valves, 14 - 
GERMANIUM CRYSTAL DIODES, complete with full wiring corcuit 
and diagram, 46 
METAL RECTIFIERS. STC. 300 volts Sma. 6- STC. RM2 190 volt 
120ma.46 GEC. 6 volt | amp. 4+. Westinghouse !2 voit 2) amp. 12.6 
$.7.C. 12 v. 34 amp., 176. E.H.T. Pencil! Type, 600 volt | ma 7 ET 
Pencil Type, |,000 volt | ma. 6-. GEC | ma. Metal Rectifier, 116 
PUSH-PULL OUTPUT TRANSFORMER, USA potted type 
primary 10,000 ohms. sec., 2 ohms, 8 ohms, 15 warts, 21 -. 
WEARITE. 705 Coil! Pack 3} wave band. €1 17 10. 4008 Min. LF.T. 465, 
pair, 1S -. SO! and S02, 465, pair, 14-. B00's pair, 1S -. 
CAR RADIO COMPONENTS. Vibrators 6 of !2 volt, 4 pin, S-; 
6 voit 6 Pin Synchronous type, 126; 24 vole 4 pin. 76; 2 vole 7 Pin Syn 
76; Trans. 6 volt 180 v 40 ma, 96; Trans. 6 volt, 250 v 60 ma 
VIBRATOR PACKS. inpuc 6. output 200. 40m a, 28 -; 
output 200 v., 80 ma. 30 -; Input 2 ¥.. output 180 v. 90 v 
250 ma. $0. ; nput 6 ¥., outpuc 180 v 40 mia. for 2! set, 176. All units 
completely simoothed Also 12 v. nput output 300 v. 100 ma... un 
smoothed, 25 - 
TRANSFORMERS—FILAMENT. Ai! inputs 200250 ¥ AC Output 
6.3 voices |.S amps.. 76 ; Output 6.3 volts 25 amps. 10.-; Output 6 and 12 
volts 3 amps., €1; Output 6.3 voles 2 amps, €18- N.B.—Above 
voltages are when on “ load 
MOVING COIL METERS (Brand New) 0-5 m — square pane! mounting 
Zin. scale, 76; 0-50 m a.sq. pane! mounting lin. scale, 76 ; 0-40 v. square 
panel mounting, 76; 0-20 amps. square pane! mounting, 7 6; 0-300 v. square 
pane! mounting, 126; 0-40 120 ma double reading round scale, 126; 
0-100 v. AC. rectified type 2jin. round scale €18 -. jin. Round flush meg 
drilled flange. Range 0 750 volts, 200 ohms per volt each €126; Range 
© 1500 volts, 250 ohms, per vole cach, £1.26 ; Range 0 3000 volts, 209 ohms 
per volt each, £1 § - 
CATHODE RAY TUBES. VCR97 and VCRS!I7? Brand New 4- 
Guaranteed full picture, carriage § 1BP! Brand New. Suitable for 
scopes C15 -, carriage 3 - 
Pin. ESCUTCHEON. Brown bakelice. Suitabl plate glass and mask 
for in. tube. Price 76 each 

CEIVER UNIT TYPE 15). Size Bin x éfin. x 4hin. contcining VRP! 
VR92, CV66, VR6S and 24 v. selector switch. New condition, 15 - 
No. # “ WALKIE-TALKIE ” TRANS-RECEIVER, complete with 
throat mike, ‘phones, junction »ox and serial rods in canvas bag. Freq 
range 7410 9 mes. All units are as new and tested before dispatch. As 
supplied to Overseas police forces, €4 126. 


PYE 45 Mics STRIP Special purchase of MOS Type 3583 Unit, 
stze 1Sin. =x Bin. x Qin Complete with 45 mcs Pye Strip, 12 valves 
10 EFSO, EB34 and EASO, volume controls and host of Resistors and 
Condensers. Sound and vision can bo incorporated on this chacsis 
with minimum space Mew condition Price €£$ carriage paid 


INDICATOR UNIT TYPE 162A = This unit contains VCRSI7 
Cathode Ray 6in. Tube, complete with Mu-Metal screen 3 EFSO, 6 SP6! 
and | SU4G valves, 9 wire-wound volume controls and quantity o 
resistors and condensers. Suitable either for basis of Television (ful 
picture guaranteed) or Oscilloscope Offered BRAND NEW (ies; 
relay) in original packing case at 796. Plus 76 carriage 


SPECIAL PURPOSE VALVES. VR?! (EFSO), Brand new Sy!vanian Red 
n original cartons, 10-. VR9! (EFSO). Brand new British types in original 
cartons, 86. VR9! (EFSO). Ex-units. As new and guaranteed, 6-. 813 at 
cS. TZ Wat 376 VR180 30086 BIO ac G2 UIP 1O- 7475 (VvS70) 
66 PX25.10-. We have over 10.090 British and Americen valves in 
stock, send ‘or lists 
BOWTHORPE CONTINUITY METER Dua scale 0-500 ohms and 
100- 200,000 ohms moving coi! operated from 44 volt internal battery. Siz» 
6in x Bin. x 4in. Original price €8:19~. Our price, brand new, 44 - 
Send stamped addressed envelop: ‘or 20 page Comprehensive: Cotologue 
OPEN MONDAY TO SATURDAY 8-5.30 p.m. (THURSDAY 1 p.m.) 
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RIAK Thin Month's pony UNIVERSAL ELECTRONICS 


= 
Bargains 7 
EE London's Largest Selection of High Quality Communications and 


PARMEKO H.D. SHROUDED CHOKES. 8H a 250 mA Test Equipment 
Weight |! ibe 16 6 each Post and packing | 6 AVO Electronic Testmeter, as new €30. Wide range Signal 
TANNOY POWER MIKES for PA. 76 en. Post and packing Generator, as new 25. Mode! 7 Test Meter, perfect 15 1@ -. 
¢é D.C. Avominors in leather case. New, ex-W.D. €415 ~ 
Avominors. perfect €7. Valve Tester. roller panel ctype é! ~ 
1008 uF, 1S V. CONDENSERS, 2:6 os TAYLOR T TSA Test Mecer as New €12. Type 658 Signa 
TWIN RIBBON FEEDER. Heavy duty 300 ohm, Sd. per vd Generator, 411 10-. Type 120 AC OC Test Meters, as New, 66. 
Seandard K25 100 ohm ribboh. 9d. per yd Co-anial cable, jin dia ADVANCE £2 Signal Generator, Q2. COSSOR Double Beam 
© ohm. 6d. per yd. jm dia. 13 per yd fe length jin. dia Oscilloscopes, good condition, from (35 Telecheck, as New 
Co-anial with Pye plug one end, 16, post free. All other Co 423 10-. Type 1035 Miniscope. 24. MARCONI Output Meter 
anal and feeder, pius | © post any length perfect condition G30. MULLARD A.C. Bridge. £9. HUNTS 
POTENTIOMETERS arbon Type Potentiometers, 50 k RC. Bridge. perfect, 412. SALFORD Type 106 Signal Generator 
2s * neg. 2 meg. 1 6 as RADIO city gag Ae ah i ag nena, 
T wT? TUBE Type 813 New and Boxe 1 good condition, 417 10 -. EVERSHED Meggers Type SOOV W 
a tan Mr ag A aoe + JED9 (8298). 4 10 - each dee Megger. perfect, €1€/10-. Bridge type 250V¥, GS. SOOV. perfect 
a7 1¢- And many other types of high grade test equipment. 
METERS n. Flush mounting MC. 100 ma, 126 each ; in 
Flush 4 S$ma.76; OS amp thermo. $ -:4amp thermo... $ arden nes p 2 ge i. arene one cos. — 
6 e . » ° arine 
SPECIAL VALVE OFFER. Photoce!! Mulupliers Type 931A 455. HRO Juniorand Senior receivers with coils and power suppl es 
from 430. HALLICRAFTERS 5X24, £32. S20R, 630. SX28. £45 
JONES PLUGS. & pin, male and female, 1 6 per pair, 12 - per $40, £47. RCA ARSB's from £50. AR77E, 437 10-. NATIONAL 
oren pairs NC33. AC DC 550-30 Mc 5. New, 445. BRADMATIC TAPE 7. 
oni New, 444. COLLARO Microgram de Luxe Autochanger . 
SHROUDED Be © rey TRANSFORMERS. M.C a SOUND MIRROR Tape Recorders. portable tyre pom wd con- 
dition, with microphone, 466. TANNOY Ribbon miaraohons 
ood condition, 4. STC Ball and Biscuit, £12 10-. TRIXE 
CARBON MIKE TRANS.,2- cach P&P 6d speed Auto-player. Listed £42, Our price £30. LEAK pre-amplifier 
COMPLETE SET (14) TUBES, for ARS Receivers, €5 10 £44 10 -. LEAK Pick-up. perfect condition, 
TAPS RECORDING EQUIPMENT. Decks by Bradmac WE WISH TO PURCHASE Morconi. Advance. AVO test equip- 
ane and Quaitape Ex stock Heads, Oscillator Coils ment. U.S.A. APR21.3-4-5 IF. units and TN16-17-18 etc. TS4TAP, 
d Reels always avaliable TS174, TSI7S, TS69, TS34 etc. Any BC22!'s, frequency meters. 
on all orders over (| except where stated. Please Hellicrafters $27 and $27CA receivers. Kylistrons type 723, AB 
actude smell amount fer orders under Ci and any Jem and 10cm waveguide or test gear. 


Please print your name and address HIGHEST PRICES ARE PAID BY RETURN 
Shop hours: 9.30 a.m. to 6 p.m Thursdays to | p.m 
CHAS. H. YOUNG, G2AK oun Shaty SBbasas? *** 60" etter Said Bay 
DEPT. w MEAdway 3145 (Night 
© 110 DALE END, BIRMINGHAM 
Phone ENTRAL 1635 


102 HOLLOWAY HEAD, BIRMINGHAM 2 7 BISLE STREE TF, 


one. MIDLAND 3254 LEICESTER SQUARE, LONDON WC2 


New and Boned, limted quantity each 


POLYTHENE | AVOID BOTTLENECKS! 
H. F. EQUIPMENT isetsatteaieeiirdakinask iain 


(AMBYTHENE BRAND) units. Contact us , we may solve your production problem 


Cc OIL FORMERS CONDENSERS ver Mica. Tubular. Mansbridge 


CHOKES CRYSTALS. Amorican FT241 & FT243 Exc 

. HEADPHONES. DLR’, OLRS. IBAS Ecc 
STAND-OFF S METERS. Thermo . Moving Coil . Moving lron 
FEED-THROUGHS RESISTORS. High Stability . Carbon . Wire wound 


Send for Particu'er: and Semple: har nda Morganite Types H. M. LH, B!. C 


AMPLEX APPLIANCES (KENT) LTD. PLUGS & SOCKETS. Pye Paccerns, Belling, etc 
18 DARTMOUTH ROAD, HAYES, BROMLE., KENT 
(RAVensbourne 5531) Wholesale and Export Only 


Al export enquiries & AN 
ANTEX LTD., 3, TOWER HILL, ase aban taney 


L ON, _E.C.3. 167, HAMPSTEAD ROAD, LONDON, N.W.! 
EUS. : 1639 EST 1923 


DEALERS « SERVICE ENCINEERS xo RELAYS ee 
HOME AND OV RSEAS TRADE AND 
event ean Rte KEY SWITCHES 


fonts Oe ee See LARGEST EX-GOVT. STOCK 
Mains Transiormers — Chokes, etc IN GT. BRITAIN 


Radiogram and Rece ver Cabinets in stock V ewmaster Components 


Send for Television List, toge her with our monthly bulletin, which Types 600-3000 Relays — Siemens High Speed 
nNounces special bargain lines | Also A.C. 400 volts 50 cycles 


Trade only supplied. | Uniselector Switches, Telephone Switch-boards, Telephone Components, 
Plugs, jocks, Hondsets — Government Contractors. 


JACK DAVIS (RELAYS) LTD. ? 
V.E.S, WHOLESALE SERVICES LTD., < enee SGLEEE anaes ant 


Phone: : MUSeum 7960, LANgham 482! 


tt GUNNERSBURY LANE, W. ACTON, W.3 
Telephone: ACOrn $027 


AuGusr, 1952 


For Quality Bargains Always 
-Best Buy at Britain's 


 CENTIMETRE RECEIVER 


We heve for dispose! « few Ex Air Ministry receivers type &.1 294. 
The recerwer « @ superhet covering wevelengths frem 10 to 60 cms. 
The lece! oscillator tune continuously from 30 te 60 cms. end the 
second end third hormoncs ere used for reception from !@ to 30 cms 
A Silicon cryste! is used os @ first detector. stages of iF 
emplificetion ere used ot 13.5 Mes with @ bandwidth of about 3.5 
Mc 5, these ore followed by diode second detector end two stages of 
LF emplificetion. The grid current of the CVS2 lecel oscillator is 
monitored by @ pene! mounted meter, Comprehensive instructions! 
menvels giving full details of power supply requirements etc. ore 
supplied with each receiver. These receivers cost ever £200 eech to 
moke and represent @ grand o>portunity for University and Research 
Leboretories. The price is 640. 
eee 
RECEIVERS TYPE RIISS. Complete with cen valves, air vested and 
ABSOLUTELY BRAND NEW ar €11.19 6, pius 10/6 carriage and packing 
© original cranmsit case. Any set gladly demonstrated to callers 
ww booklet containing full corcuit and operational details as wel! 
as conversion to A.C. mains supplied FREE with each set, or available 
separately at | 3d post free 
=, oon S! id wsed RIISS's, air tested, for only €7/19/6 plus 
10 rriage and cas 
Ri iss POWER PACK AND OUTPUT STAGE. Enables this receiver 
to be operated direct from A.C. mains Just plug in and connect low 
mpedance speaker (speaker not included), €4 10-, postage and packing 
36 extra. This unit is manufactured by ourselves from new components 
and valves, and is assembied in a neat black case 84 « 64 = 4in. All the 
necessary leads and Jones plugs supplied and included in the price 
SPECIAL OFFER of brand new RIISS. Power Pack and output stage 
and brand new, boxed. 64:n. speaker tor only €17 10 -, carriage paid 
COMMUNICATION RECEIVER TYPE CRIOO. (Marconi) 2-R.F, 
F.C. Separate Loca! Osc., 3-1.F.s, Ind Det. Output, B.F.O. and rectifier 
Self contained mains power pack, Variable selectivity (crystal filter), 6,000, 
3,000, 1,200, 300 and 100 cycles. Frequency range, six ranges, 60 Kc sto 
30 Mc s The Set for the serious operators, complete with valves and 
ar-cested, €25. Callers only Only a few available 
45 ote sPYESTRIP. BRAND NEW. complete with six EFSO's and VR92 
supplied Price €3 10-, plus 26 carriage 
SPECIAL PURPOSE VALVES. VTSO! (TTi!), S'-; 954, 26; 955 
EFS4), 66; £1148, 26; VRESA (SP41), ; VRES (SP61), 
; VUI20 (HVR2A), 4-; VTI27 (Pen46), $'- ; $130, @-; 
VS70,$-. Po 6d. extra on |-4 valves 
EFSO (VRP!) RED SYLVANIA American types at 86 each, Brand New 
British makes also available at §- each tested 
AMERICAN CONDENSERS. 0! mf 1,600 voits, 02 mF 750 voles at 
76 per doz 005 mF 1,000 volts, 002 mF 1,000 volts at 6- per doz Al! 
metal cased tubulars, wire ended. Micamold ditto .| mF 350 volts at 7/6 
per doz. Smal! Mica Condensers—.CO! MF CMQ0A at 6) per do. 
vnenseveventieney 
BRAND NEW INDICATOR UNIT in metal case size 18 « 8) « Thin 
These employ your old favourite, the VCRSI7T. This is @ éj)in. electro- 
stotic tube which con be used for ‘scope work or gives on exceedingly 
pleasent picture when used for T.V. It is used in exectly the seme 
menner as the VCR97 and employs the some voltages, base connec- 
tions, etc. It does not suffer from cut-off and in our opinion gives a 
picture eque! to, or better then, the VCR9T. Cell during viewing 
hours and see for yourself. Complete with three EFS0:, one 5U4G, 
four SPéis, etc. (less reley). It is extremely cheop ot i. 79 6d. 
Carriage in original trensit box 7 6d. extra. We wpply “ W.W."" 
constructional details for ‘scope free with each unit. 


’ 


seteent) 


CHOPEREN OOD OED CeTHOTORERRORN EE NTIN TY 


100 MICRO-AMP. METER. 2jin. flush mounting BRAND NEW IN 
MANUFACTURER'S ORIGINAL CARTONS. The scale is calibrated in 
yards but can easily be re-written. These are very scarce and are an 
exceptional bargain at only 39/6. 
50 MICRO-AMP. METER, as used in the Adm. Sig. Gen W6796. lin 
flush moun Brand new and boxed at 42/6. 
wVOLT TRANSFORMER, standard primary—not surplus. Secondary 
30 volts 2 amp. tapped to give 3, 4, 5. 6. @ 9, 10, 12, 1S, 18, 20, 24 and 30 
volts. Has countless uses, '.e., for battery chargers, filament trans., etc 
drice 176, plus | - post. Brand new and guaranteed 
METAL RECTIFIERS. {2 volt 2 ame. full wave bridge, for use with 
the above transformer, 12 6, plus 6d. post. 300 volts 80 mA. at 76, plus 
6d. post 
WELDING TRANSFORMER. inpu: 239 volts, output 12.6 volts, 
capped ati! v. |1.Sv. and 12 v. Weight 48 ib. Price 82 6, plus 76 carr. and pkg 
EX-ADMIRALTY MAINS TRANSFORMERS. Brand new. Primaries 
standard 230 volts SO cycles. (1) 300-0-300 volts 400 mA. Sv. 3 A. 63 ¥ 
5 A. centre tapped. Size 6in. high « 4}in. x 4gin. Upright mounting 
Weight 2 'b. Price 426. (2) 5-0-5 voles, 5-0-5 volts, 5-0-5 volts, al! ac 
S amps. each winding. This means, in effecc, that you can have, 5, 10, 15, 
20, 25. 30 voits at 5 amps or — possible combinations. A very useful 
transformer at only 35 - post 
VALVE AND TUBE BARGAINS. A.C.R.IK CR. Tube Sjin. screen, 
4volt heater, electrostatic. Suitable for television, 1216 only, plus 2/6 
carriage and packing. RK34's new and boxed at 2 6, plus 6d. post 
We have che largest stock of competitively priced radio and television 
components and valves in London. Come and see for yourselves— 
three minutes from Leicester Square tube st-tion and from Lisle Screet 


ER CHARLES BRITAIN (Radio) Ltd. 


it UPPER SAINT Sanvens 260s 
LONDON. w.c.2 M 0545 
3 minutes from Leicester nally Station (up Satins Sereet) 
Shop Hours: 9-6 p.m. (91 p.m. Thursday). Open ail day 


Wiretess Worip 


THE A.C. MAINS BR 1155S COMMUNICATIONS RECEIVER 
This famous Bomber Command Receiwer now avaliable complete 
with power pack. output stage, and speaker, ready to operate 
just plug »» and receive the world, with a recerver of the £100 class 
Wave ranges covered are 185-7 Smee 5.7.5.3}. Omcs., 1900-600ke 5 
$00.200 kes. 200-75 kes Every set « thorough'’y tested and 
checked before despatch. and « BRAND NEW ANDO UNUSED 
1N THE MAKERS TRANSIT CASE ONLY €16 196 compiere 
(carrage eve 156) OR BRAND NEW RECEIVER ONLY, 
CIL 196 (carriage 106) POWER PACK, OUTPUT STAGE 
AND SPEAKER ready to plug on to any & 1155. ONLY 4S 10 
(carriage exe $-). BUY THE COMPLETE RECEIVING STATION 
AND SAVE 10 
1.F. STRIP TYPE 194. An easily modified | F Scrip recommended 
for TV. constructors who want good results at moderate cost, 
or for those who have burit celewsors But are having trouble m 
the vision of sound receivers. Can also be modified for 2 Channel 
working as per details in “ Practical Televison October issue 
This 6-stage strip measures (Bin. x Sin. x Sin. and concanns 6 valves 
VR6S. | of VR92, and | of VAS} or VRS6 Mod data supplied 
BRAND NEW ONLY 48 -~ (postage, ere. 2 6) 
ROF | RECEIVER. A very powerful !4-valve recewer with 
4.F. scages of 12 mes. with 4 mcs. bandwidth. Will convert into 
a first-class TV. receiver for 2 Channel working as described in 
“ Practical Telewision, October and November issues. a reprint 
being supplied. Valve line-up © 5 of SP6!, 2 of P61. 3 of EASO, and 
| each CV63. EB34. ECS2. 524G. ONLY 496 (carriage. etc. 5 -) 
10-VALVE |)-METRE SUPERHET ZC893!. For long-distance 
TV. results. Valve line-up is 6 of VR6S, 2 of VR92, and | each 
VR136 and VRI37 and the 12 mes. 6-stage |. F Strip gives tremen 
dous amplification with ample bandwidth of 4mc s Easily modified 
Full details supplied ONLY $96 (carriage, 5'-) 
INDICATOR UNIT TYPE 6. Contains 6:09 CR. Tube VCR 97, 
4 valves EF SO, | of EB 34, and | of EA SO. The unit recommended 
conversion to the “ Wireless World General Purpose 
Oscilloscope, full details supplied (or available separately | -) 
ONLY 796 (carriage exc. 7 6) 
MODULATOR TYPE 67. Contains fully smoothed norma! A.C 
Mains power pack, transformer being 345 v -0-345 v. at 200 ma 
63v. Sa. 6] ¥. 290 mA. Sv. 2a Also contains 6 valves SP 6! 
3 of EA SO, 2 of EB 4, and | of $24. Complete in metal case, size 
18in. x Bhin. x Thin. ONLY 726 (carriage etc 5/-) 
CHASSIS OF POWER UNIT 529 ontains large translormer 
(not normal supply). 8 valve holders, 3 block condensers, 3.02 mid 
5.000 v condensers, 8 other tubular condensers, 14 resistors 
potentiometer, chokes, etc. Complete in grey metal case. size 
H2in. x Bjen_ x Thin. Brand new ONLY 10 - (carriage etc. 36) 
100 MICROAMPS METER. iin Flush Mounting, Widely 
calibrated scale of 15 divisions marked “ Yards,” which can be 
re-written to suit requirements These movements are almost 
unobtainable to-day, and being BRAND NEW IN MAKERS CAR 
TONS are a “snip “ at ONLY 396. 
50 MICROAMPS METER. 2in. Flush mounting. Another 
movement which is in short supply and is also BRAND NEW IN 
MAKERS CARTON. ONLY 45 .- 
VCR 97 CR TUBES. Al! guaranteed tested ‘ul! screen ‘or Te e- 
vision use. in makers craces) ONLY 45 - (carriage paid) 
éin. MAGNIFYING LENS FOR VCR 97 TU 
oil filled ONLY 28 - (postage 2'-) 
TRANSFORMERS. Manufactured to our specification, and fully 
guaranteed. Normal Primaries 
425-0-425 v 20 mA. 63v. 6a. 63 ¥ 60,5 ¥. 3a, 02-463 v 
3 v. 3a. ONLY 726. 
425-0-425 v. 200 mA., 6.3 v. 40.63 v.40. Sv. 3a ONLY SO- 
350-0-350 v. 160 mA. 63 ¥. 60,634. 3a,5v 3a ONLY 426 
250-0-250 v. 100 mA., 6.3 6a.5¥ 3a ONLY 3236 
The above are fully shrouded upright mounting 
Universal Mounting 350-0-350 v mA., 0-463 v. 44, 0-45 v 
2a ONLY 186. 
Universal Meussing 250-0-250 v. 80 mA. 0-463 v 4a, 045 ¥ 
2a ONLY 186, 
The following are upright mounting 
EHT for VCR 97 Tube, 2,500 v. S mA. 2 -O2¥. lta, 2-024 
2a. ONLY 376. 
EHT 5.500 ¥ 5 mA. 2v. ha, 2. 1 a ONLY 726, 
EHT 7,000 v. 5mA.4v. 1a ONLY 626. 
PLEASE ADO | 6 PER TRANSFORMER POSTAGE 
TRANSFORMER, for use on trains, models, etc., giving outputs 
of} v.4v.$v..6¥.8¥ 9v., 1Ov., I2v., Sv, Ov, 20v., 244 
30 v., at Zamps from normal mains input. ONLY 17/6 (postage | -) 
TRANSFORMERS. Ex-W_.D. and Admiraicy, built to more than 
50 per cent safety factor, with normal A.C. Mains Primaries. Al 
Brand New and Unused 
300-0. 300 v. 200 mA. Sv. 3a, 63 v, 5a, CT. 20 v. 750 mA., 
70 v. 100 mA. Weight 12 Ibs. ONLY 42 6 (postage etc 2/6) 
= 0-330 v. 100 mA., 4 ¥. 3a. Weight 7 Ibs. ONLY 22 6 (postage 


First grade 


1 6) 
LT. 5-0-5 540,505. 5a,.5-0-5v. 5a. By using combination of! 
windings will give various voltages ac high current. Weight | libs 
~ (postage etc. 2 6) 
77a. 424,254,441 a ONLY 196 (postage | 6) 
10 mA., 300 v. 10 mA. 2v. 15a ONLY 


~ (postage | 6) 


Cash with order please, and prin! name and address 
clearly. Amounts givenfor carr-age re,er to inland only 


U.E.1. CORPORATION 


Radio Corner, 138 Gray's inn Road, Lendon, W.C.! 
Phone TERMINUS 7937 

(Open until | p.m. Saturdays. We are 2 mins. from High Holborn 

(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 


mater seve Rare, 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


USA Redio & Radar Equipment 
TRANSM oe ET-4336-8. H. K. I 

oe AIRCRAT RANSMITTERS, Model GO.9 
TRANSMITTER re 


RAFT EQ WPMENT 200 Units 
efence RADAR 
199 and 499 (8C-410 


AIRCRAFT RADAR 
AN APN RA ALTIMETER EQUIPMENT 
Spares (Radic and Radar—U S.A 
a ’ and Ground 
$08.10 
694 695. MRAN.} 
3. 4, 6, 15) 
Britieh TAX 42 ¥ ‘ NV i@me it 
“Vv ™ , “¥ ‘ 
Power Units, Wavemeters, Motor Generators, Dynamotors 
ge Gus “ {va “s nponents 
Aircraft Instruments and Accessories 
arge sele Bendi« struments 
im Assemblies xygen installations 


iA ertificates can be supplied 


BRITISH SAROZAL LTD. 
| BRISTOL HOUSE SOUTHAMPTON ROW, LONDON, W.C.1 


bies Saroral, Lon 


LY INVITED TO VISIT OUR 
™M AND LABORATORY 


REQUIRED IMMEDIATELY 

FOR HIGHLY IMPORTANT 

GUIDED WEAPON RESEARCH 
AND DEVELOPMENT 


B.Sc. standard personnel for work on Super- 


sonic Acrodynamics, Servomechanism Theory 


and [rajectory Prediction. 


Technical Assistants of 
Inter B Sc 


subjects 


Higher National or 


standard tor work on same 


J) Computors—Matriculation or General School 
Certificate standard with aptitude for mathe- 
matics 


Applicati thes 


progressive posts should be 


interesting permanent and 


addressed to :— 


The Personnel Manager 
DE HAVILLAND PROPELLERS LTD 
Manor Road, Hatfield, Herts 
law 


# position sought 


GUIDED WEAPON RESEARCH 
DE HAVILLAND PELLFRS LTD. requ re techn cians for a 
Research ord y now being set up. The project is one 
onal opportunities to phys:cists and to 
nstrument cngin rs and 1s unique in 
research work involved. Senior and 
available all offering good security and 
ns of employment 


type and varict) 
junior posts are 
excellent conditi 


fiers and associated 


apacitic 


ipplication educatt academic quaipications 
experience and quoting reference osition sought should be 
addressed to:- 
The Personnel Manager 
DE HAVILLAND PROPELLERS LTD., 
Manor Road, Hatfield, Herts 


or call at any Labour Exchange 


GUIDED WEAPONS 
DEVELOPMENT ENGINEERS 


Applications are invited from young men 
keen to join a rapidly expanding organisation. 
There are vacancies concerned with struc- 
tures, electro hydraulic accessories and 
hydraulics. Appointments are permanent 
and progressive 


Applicants should preferably be of degree 
standard or have some experience in the 
above work 


Please write full details of age. education, 


academic qualifications and experience quoting 
*‘DE” to:— 


The Personnel Manager 


DE HAVILLAND PROPELLERS LTD. 
Manor Road, Hatfield, Herts. 


or apply to any Employment Exchange 
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For immediate delivery 
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(oss IR cliloscope. perfect condition 


£30 Beck Quintin 
The above represent some of the Partridge ’ ARIACS (h wl ; 2é 
products (the result of over 20 years’ specia PM My GME pes: oe 
sation) built from onmginal formulac red FIRAYLOR SOA - 
or from the Partridge rescarch tme g-eer 
Partridge Transformers are used by ¢! ) rid “i Ke 
Aircraft Establishment, The imiraity f ireat Ra Hen 
Otte British Railways on tie ln 
Coa! Board, et 
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We hold extensive stocks of 

radio and television components 
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All the latest Auto-changers and 
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wide, 3 5.4 gh. 2 Send for details of our latest 
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‘ .. pt e r All sizes and types available. We 
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LEWIS RADIO CO. 


All correspondence to : (Dept. 852), 
322, High Road, Wood Green 
Lendon, N.22 


“ > 7é 4 4 , 4 } c E . . 4 
chans o@ting " Callers to 
ELECTRADIX RADIOS ©... ape F-9 ee 
. or f i London, N.13 (Near Bowes Road) 
A, 24 herenegy >= Road, on owe os. f heel and ; ¥ Phone: BOWes Park 6064 


“AUTOMAT” HOME CHARGERS, 
CHARGER KITS, 
SELENIUM RECTIFIERS 


New Goods with Full Guarantee 


AUTOMAT”™ HEAVY- 
DUTY HOME CHARGER, 


at, 5O 6. om 


7° nent 
ELIMINATOR KIT 1 


‘ 43 
FOOLPROOF CHARGER KITS, ¢ 
of outstanding design 
j all ay 8 at fe : bevmta r needed, 38:6, 
ane : as, es ee 
FRITH RADIOCRAI oe. Se eae a ae 
ale pendable performance GRAMOPHONE AND SOUND EQUIPMENT Y a . 
SURPLUS AND SECONDHAND 
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Levee. «> eee ":- | CHAMPION PRODUCTS 


43 Up ands Way, LONDON, N.21. Phone LAB 4457 


1982 


¢ are a few items 
icatalogue A copy is sent free on request 


404 CIRCUIT TESTING OHMMETERS 
to 1,000 and 100 to 200,000 
m bake! ce case, size Spin 

omplece with test leads and 

eacher carrying case 

rom at less than half list 

S$ each, post and reg | 4 4 
CONTROLS, Morganicte, 250 v 


ficced bake 
Mounted on 
post 6d 
200-220-240v 
mA, 6.3 v. tapped at 
tapped at 4 at 2 amps 
3 18 Multiple Trans- 
200.220-240 v.. sec. 30 v 
tapped at 3-4-5-6-8-9-10-12-15-18 
24 v. Brand new, 226, post | 3 
418 Carvier Level Meters, ™ C graduared0 
to 10, pointer zero at 10, 2 mA full scale 
deflection. 2jin sq. panel mounting, provision 
for scale mination 
Ammeters, 0 9 amps 
flush panel mounting, brand new 
1@-, post 6d 44) Midge’ electrolytic 
Condensers 8 16 mid, 450v. OC. wkg 
size 2ir nn. 49 each. post 34. 446 
Bias condensers, (a) 50 mid. SO v wig 
2 - each, post 3d. (b 5S mid, 550 v wkg 
2-, post 3d 


NEW LINES!!! 


RADIO FREQUENCY AMMETERS, 05 
amp. chermo-couple H.F., panel mounting 
square face, fic hole 2jin. diameter. Brand 
new, boxed, 106, post 6d. RELAYS TYPE 
3000, 2-pole make, 2.000 oben, platinum 
contacts, new. boxed, 126, post 6d. EX- 
TENSION SPEAKERS, 6in., perm. mag 
low imped by F.WeLitd.. new, unused, 
cartoned, price 14:6 each, post | TRANS. 
FORMERS. TY auto, 0-200-230-2750. 280 v 
mA. Sec 6.3 v. 7 amps, 0-2-6-3 v. 2 amps 
ew, boxed 39- post |6 Auto, 
watts, tappings 0-10-120-200-230-250 v 
others available are |10-190-220-240 v., all! 
terminations marked, brand new,.21 -,post! 3 
METERS. M C, 0-200 mA, basic movement 
8 mA, 2in. scale, flush panel mounting, brand 
new. 17 6. posc6éd. METERS M C,0-SOmA, 
Zin. scale, panel way a P daw} 
new, boxed, 10-, post a 
Meters, ™ C. graduarced0 100. 200 bccn actual 
full scale current 100 mA 
flush par mounting 
CONDENSERS 


post 


RECTIFIERS, selenium 
v | amp OC. from AC, 
126, post 6d. Ditto 24 v 
from A.C. input 30 v.. 28+, 
PUSH-BUTTON UNITS, 
dio type, 5 way, each s.p.c.o, brand new, 
, post 4d Ditto, larger, 4 way, each 4 
pole change over, fitced independent return, 
36, post 6¢ RELAYS, iron clad, 250 v 
50c 7.5 amps, coil 24 v used, but in 
perfect working order, Il/- each, post 16 
TERMINALS, 2 way heavily placed twin 
type on pax. pane! 2jin. « lin., new unused 
boxes of 3 sets. 36 per box, post 6d 
AERIAL MOUNTINGS tor BI? whip 
aerial, rubber on metal flange, with piated 
terminal clamo (w take in dia. rod) 
S- each post 6¢ AERIALS, S wave ref 
1088 52!.a 40 cm. by 2 cm strip aerial with 
bakelite fixing base, 2/6, post |/- ALS. 
CABLE 250 v., 7 044, brand new stock 
50 yard coils, less than half lise price, 37/6, 
post 2 P.V.C. FLEXIBLE twin flat, 
7 0048 tinned copper, brown only, 100 yd 
coilsté«,post8d 2,000f. drums, €S, carriage 
36 HAMOFIL CONNECTING WIR 
ubber covered | '.029 tinned copper. 50 yd 
coiis, 76, post 500 yd. coils, 68 -, post 
2- DOmto |) 040, 50 yd. coils, 8/6, post |/- 
500 yd. coils, 70+, post 2)- This is all new 
perfect stock 


JOHN FARMER (DEPT. A.1.) 
194 HARBORNE PARK RD. 
HARBORNE, B’HAM, 17 


Tel.: HARbo-ne | 30% 
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1 ar 6\ 3 2 69 


fi n 
R ADIO © SOMPONEN TS SERVICE 


hassis punched. 4/3 each 
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r choice. 23 « 


kt ee TROL YTICS, &mf S00v 
l6mf 350v lémf 500v 


speaker® 


ceramics disc < 
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condensers 
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low prices 
money-back 


10in * Bin x 2! 
| 8M drive etc 6. Valve/ Component 
stamp.—Radio Unlimited. Elm Rd. & 
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WIDE ANGLE 
SCANNING 


ALLEN can supply the WHOLE 


range of components necessary :— 


the Line Scan Transformer for 
use with Iéin. C.R.T's. 


Capabie of tully scanning any C.R.T. 
from 9 in. up to 16 in. (Double D) 
Scan at 16 Kv. 


the Deflector Coils to match the 
above 


Focus Coil, Frame Transformer, 
Linearity and Width Controls are 
all available for 16 in. C.R.T's. 
Circuit dagram given {ree with every complete 
set of components. Full details on request, please 
sends.ce. Circuit diagrams supplied separately, 
please send 9d. and s.¢.¢ 


Circuit wnformation also available m “Radio 
Constructor 


ALLEN 


COMPONENTS LTD 
(Specialists in the Manufacture 
of L.T. Transformers). 
CROWN WORKS. 

197, LOWER RICHMOND ROAD, 


RICHMOND, SURREY 
"Phone: Prospect 9013 


OPPORTU 
IN RAD 


Get this FREE Book! 


ENGINEERING 
OPPORTUNITIES’ 


TELEVISION and 
RADIO A.M. Brit 

a City «& 
Gulids, Special Tele 
vision, Servicing, Sound 
Film Projection Short 
Wave, High Frequency and 


Cienera!l Vireless (Courses 


We definite! , Guarantee 


“NO PASS—NO FEE” 


FREE 


BRITISH INSTITUTE OF 
ENGINEERING oval 
O04) SHA (ESPEARE HOUS: 

1? STRATFORD . LACE. LONDON WI 


The House 
for Quick Delivery 


Tre following Goods Ex-Stock 
Cash with Order or C.0.0 
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Meads G3 115 

reads andara 
SARRAR anda 
Pick-Up €632 
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A. ERNEST BUCHAN 


m © Dept), 28 Belmont Street 
| Aberdeon Phone 23579 


peed Mo 422 18684 
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NEW S.T.C. SELENIUM RECTIFIERS 
argest LT Great Britain. Current 
SURPLUS. E.H.T. N2 100 

TELEVISOR, for VR97 

post 6d. PRIORITY ORDERS 


AUGUST’'S PRICE LIST 


HALF WAVE HEAVY DUTY Tiin 
a COOLING FINS 

10 a. 336; 

4 — 


CONNECTED FULL WAVE. 
16 ! %-; 25a. -; 


; all post free 


all post 12 
BRIDGE CONNECTED HEAVY DUTY 
? jin eo Y oggeeye _— 7 v 
496; 10 56 - 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 
Tiin. SQUARE COOLING FINS. Re- 
same both types 7v. 2a 
Oa, 14-; 
a., Ob’; 
168 - 


Da. 142-; 6a, 154 -5 
OOv 6a dtl; €10a €I21S- aliposte 110 


SOME G.E.C. & ‘ IES TINGNOUES “ 
RECTS. NOW STOCKE 

VERY SLOW DELIVERY OF MANY 

RECTS. WILL DO OUR BEST! HOS- 

PITALS, RESEARCH LABS. & GOVERN- 

MENT CONTRACTS GIVEN PRIORITY. 


esole & Retay 


T. Ww. PEARCE (Est. 20 Yrs.) 
bes area PERCY STREET, LONDON, W.C.1 


ville & Hetween King’s Cross and Ange 


w , 
Gov THERN RADI 
-% Newport Stree 


min 


TRANSFORMERS 


o; all types up to 25 KVA for 
Single or Three Phase operation, 
Phase Conversion, etc 


MAINS 


Output and Special Purpose 
Transformers for Radio Equip- 
ment, Chokes, etc. 


COILS 


for Contactors, E.M. Brakes, Air 
Vaives, etc., and COIL WIND- 
INGS for all purposes. 


SOLENOIDS 


for A.C. and D.C. Operation 


A.1.D. Approved 


W.F. PARSONAGE € C°.L™® 
INDUCTA WORKS 


PARK RDO- BLOX WICH: WALSALL 
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¢ available St ad rr ~ ’ 
‘ Focus ° TO traneformes SOV . - 
i) ance Brightness andsot . ¥ t 
unin vi aoe " c Ch mn Products, 4 J r . 
ne . Radio-Gram : ~ a ro mt — | 
Bass Trebdie Record-Play Also . : . ‘ ‘ . | 
Plain Knobs to match téea Y trans s 5 t 5 
4 >. 13 . . ‘ . 
EX GOVERNMENT VC CARBON me e Sus i HR ‘ j 
TYPE : vere:vers : 708 - 
} Meg. « Meg... 5K ohms. SOK ohms . re i . or | nve c — 
e motor . ‘ .e 


200K ohn OK ohms, 20K ohms, 25K 
ohms. all at t-ea 


trom st . ! ot , te. .* 
ar Headlamp and Spot Bulbs, 6-7? volts UNIVERSA’ 
8 watts t téea - ey 
P colours Yellow 
witch. 4 position 
2 Tag Type 
tarter Lamps $.8.¢ 


Panels with Shorting Pug | 28s! “Sort besos mses Tee The new ARMSTRONG 


rSpuced Trimmers “can, | ‘Sie Sates Sane Suen. Sasson’ | TELEVISION CHASSIS, 
aerate 49d ampas perfect, a5. ¢ ) , Fy Model TV.15, incor- 
ator Kits. Consiting of Chokes nd us your ecial offer of new. porating a 12° C.R.T., is now 


ndensers Complete with diagram 


6-ea eet Toa / 2 available for distribution, 
Burgess Micro Switch léea ‘stort ond 9 
complete with 10° Loud- 


nd rating 
Truvox phone Inserts 16 « " r 
Westector W W4. WI2. Wx, WHO, we 


“1% at - 
WX 12 at , : FO ae jerions | ras vd speaker. 


OF Aor Unit ovtpor 150° | Bab Shcebtan eter MRO. cole 48-00 ms and PRICE: £55.13.0 


omplete with Vibrator r * wire avaliable 


Transformer 2 v npete with t “new. £6 each. Ha TAX PAIO 


above 160 ohms 7 so fale tart Weds TV.2S with 
“ea. rier r t 
: iS C.R.T. and 10° Loudspeake 
Single Hole Fixing, Meta ach h t nd . 
Standard MES. Bulbs z Py My PRICE €63.0.0 Tax Pad 
'9ea rm ant n 4 


ngie Hole, Spring Clip 


Fix ea § 
Pane! Mounting Fuse Holder Single Hole peakers, heavy Magnets 
Fixing 2 ic RADIO SPARES. 4,I 
Nu 
Surf Mount F Holder 
ace ng Fuse Holde RADIO 
e 
surface Mountir se Holder 2 Fuse Type 
essey |2 v. Vibrators 4 pin type 
Paxolin < fe ers jin. long 
removed from R_A.F. standard beam approach 


small metal type lin 


SPECIAL PURPOSE VALVES 
e C RF. Pentodes VRi237- ea 
~ ; 9633; VRI36 (EFS4) 6-; 
148 2-; CV6 2-; VRISO 30 
J 120A 4)- 

MOULDED MICA CONDENSERS 

000!, .0002, 0 0005. .0008, .00C4 

00027, .00!, .002, 003, 005, 01, .00005, 4 ut ; end 

00002 all by well-known makers, mixed wire 16m - } — {4 ae be MODEL EXP i253 14-VALVE ALL- 

eapclen dagen OSdus 5S ea tub cardheesd wireend WAVE RADIOGRAM CHASSIS 

INSULATED SLEEVING a is ’ i c 5 Wave Bands covering trom 109 co 550m and 

| and 2 mm. Bright Colours 1 - doz. yds Supr 800 to 2,000m RF. Pre-Amplifier Two iF 

all-way S dial 8%«in x 4, iJ y ith Variable Selectivity. Bass and Tre 

SPEAKERS “tt - Stages with Varia ty 

Midget 3in Speaker for personal sets 129 ea eon - ‘ aie - - Controls 15-Wart Push-Pull Output. for A.C 

Elac 2iin. P.M. Lightweight, 1S ohm inter t 30 of P type t Mains €36.15.0, plus P 

Ele 3h. PM. Lancet SPP T tes cxsoter arte, ts 

Goodmans Sin. PM. Lighewoight MANUFACTURER'S metal soeaker grille, MODEL RF 104 10-VALVE ALL. 

Plessey Sin. P.M. Lightweighe —— «a rs , : 

Goodmans !0in. P.M. Standard MANY other bargain radio and televisior - WAVE RADIO CHASSIS 

Truvox !2in. P.M. Lightweight ’ lines in stock 4 Wave Bands R.F. Pre-Amplifier Two Ff 

Truvox 64in. P.M. Standard E 5 ‘ no cod. send 9d ra f Stages with Variable Selectivity 10-Wart Push- 

Piessey [Oin. Lightweight fh gs aod sae > Pull Ourput. For A.C. Mains. 24.6.8, plus PT 

Goodmans Bin y ; Utopia.” Mayfield Rd. Herne 

Role Sin Speaker F t offers post-free : bares « MODEL EXP 73 &STAGE ALL- 

ostage On Speakers up to n £ 1 » 9-way 2 ! 

tray Alig Pp oe y Ned for this. 1 WAVE RADIO CHASSIS 

TERMS ain coos 3 mi rT ae” os , | 3 Wave Bands. Variable Selectivity. Fly-Wheel 

Cash wit order of C.O.D. MAIL ORDER 8B - s © type niv | Tunin 8 Watt Push-Pull Output with Negative 

ONLY st available send 3d. in stamps a a 2-Wa) ~My is | Feed Back. For AC Mains 17.18.08, pius PT 

Postage 6d. under 10 t+ mder 20- 16 yne double bank. 7 

under 4- va ose either of 2 poles 


ALPHA RADIO SUPPLY CO. | ssiiso-2e. al sc Ps5 “Hepner peat 
5/6 Vinces Chamber, Victoria Square set Y ne t. ARMSTRONG TELEVISION co. LID. 
LEEDS, 1 te ei tend eer ee, A | WARLTERS ROAD, HOLLOWAY, LONDON, N./ 

r. brand new ! t > pach Telephone’ NORth 3213 


best make 4 © 


break severa 
: other 


SKY-MASTS 


Easily ra ced marts, com- 
plete m every Geotail ready 
fer erection 


45 't one set 


al Parent Mast 
Erecting device 
able arr 10 


100fe. MASTS 


We are more than willin 
te give advice on all ma 
problems Ne charge 
of course 


SKY-MASTS 


Beadon Garage, Beadon Ra, Londen, W.6 
Phone Rive 4 a? 


—WILCO ELECTRONICS 


INEXPENSIVE TELEVISION.” 
vised and enlarged @dition giving 
RI3SS ecc.. also 45 mc. Pye strip 26. Post 3d 
45 Mics PYE STRIP. A ready-made vision 
eceiver for London frequency. Complete 
with 6 EFSO waives and an EASO. 576, pos 
& ok 16 
RECEIVER R.1355 

vexpensive Televis 
10 walwes, 45 
erste VALVES 
guaranteed vused 
post 6d 
RESISTANCE MATS 

r A 


nats | 


SLOW MOTION DIAL ~ Vernier 
200 Redu ant of panel mounting 
én dia alibraced 0-109. 56 each, post | 


TWIN P.A. LOUDSPEAKERS Reflex 


MOVING con METERS u 
Rectifie type asied O10 volts A.C 
Resistance 100 K ohm seful meter 
with a | Millamp moveme post free 
MICRO AMMETER 00-0- /00 
2. in, Plush, 49.-, poste 16 
VARIAC TRANSFORMERS Type 80 Ci2 
input 200240 » 4 v. 7.5 amps 
CT 1@ - each 
VALVE HOLDERS nt t Bake! 
ea Ceramic, 1 }ea 89G. Ceran 
BPA. Laminated. 6d. ea 
adie type, Polystre 
ystrene Bake 
* pairs with screenin 
pair Please add postage 
INGART CELLS. |} volts. size Jin. « lin. « Sin 
just add water tfor years, ideal for Electric 
one Models etc. Only *+ each 


Or 4for 10 - Post free 


104 Lower ADOISCOMTE RO., CROYDON 
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HATE FLD b Instat MENTS. 175 Uxbridge Ra 
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EXTENSION SPEAKERS 
tho “ 
139 
SALVAGE RADIO-GRAM CHASSIS 


‘ . ° £7176 
PERSONAL RECEIVERS 


TYPE 26 1196 S' HET RECEIVERS 


VALVES 


TRANSFORMERS 
‘ 
‘ Aim OP (anlwage 
COLOURED FILTERS FOR 


Reduced. 6 6 tor 9. 3/3 for 10° & 12", 10°9 tor 15 


CW O.ar COD y vy Back Guarantee 


62! ROMFORD ROAD LONDON £E.12 
GRA. 6677 


ESSENTIAL 


Use SOLONS 

for the jobs chat 

matter—this 

modern precision 

f too! makes soldering 

peedier, simpler and 

rore reliable models 

65 watt with oval tapered 

and round pencil bit; 125 

watt with oval tapered and 

round pencil bit; 240 watt 

with oval tapered bit ; each with 

S$ teet 3-core Henley flexible 
Volcage ranges from 100 to 250 


T. HENLEY'S 


WoRKsS CO 


$1-53 Hatton Garden 
London, E.C.! 


SOLDERING TRONS 
FOR INDUSTRIAL USE 


nn 


|A WINDOW WORTH 
|LOOKING INTO 


Television Coil Formers. With 
cores Polystrene lin en 
6 BA, 6d. each 
ffer 


ron dust 
with single 
56 per dozen 
Callers only SO only 
AC. Mains 
(°) 500 
t Jamp filament, don't miss this 
offer, 22 6 each 
vision. EFSO (VR9!) Boxed, brand new 
ode Holders, 34 


c each 
6d. each Ditto 


Polystrene, 
Television Wire-Wound Pots 10k 
25k, SOk, al! at 2 ~ each 
Television Dural Aerial Masts. Telescopic 
1Sin Mit. Gin. long, ideal for making 
your own Television Aerial, 46 each 
Micro-Amp Meters, Brand New and Boxed 
39 6 each 
Condensers 16+ 16 
brand new, 3 6 each 
Micro Switches. Several types available 
Large sCOcks, Diease et us have your enquiries 
1000 P.F. Midget Moulded Mica Conden- 
sers, wire ends, 6d. each 
Bendix Command. !2 !4-volt input plug- 
type Rotary Transformers, output 250 volts 
’ Very limited number only, 29 6 each 
Canadian Racks, totally enclosed 
ides and Back, al! of which are 
ted number only available 
arriage 10 
Rotary Convertors, 24 
tp 230 volt A.C 
c 1026 each 
Welding Transformers 
C Outp 316 volt 
each age 76 
mi idget ‘Wire- Wound Volume Controls. 
200 tapped. jin. diamerer, jin 
spindle, large umber ailable, 2- each 
Smoothing Chokes Heavy Duty, Ex-wD 
1S Henrys, 275 mA resistance, 125 ohms 
5 Sin. € 19 6 each 
Geared Drives. Ex {132 
fine preciso ob limited 
7 6 each 
Soil Heating Transformers. !nput 230 volt 
& output 4 volt 20 amps, Ex-W.D., 45- 


20k, 


from 


16 Mid 


vole D.C. input 
mains 100 waces 926 
c 2 
volt 


626 


input 230 
6575 amps 


centre 


rece\vers 
number 


very 
only 


4.T Transformers Ex-WD input 
230 vole 50 cycle, output 2,400 volt 5 mA, 
t2am mited number only 29 6 each 
R.1355 . Be and new. sealed + % complete 
with all valves, 396, carriage 7 
Ex- W.D. Chargers 200 50" volts A.C 
pits 10 amps én 10 - each 
Meters, 0.50 lin round 
y 42 6 each 
32 mid 450 volt Condensers 
tubular, metal cased, spccial price | - each 
to callers o by post 6 for 7 6, post paid 
Stenelco Wire and Cable Jor 
dea! tor 
a fraction of their 
nly. 22 6 each 
Don't ae your postage 


Mic roam 
mbe > 
Special Offer 


y or 


cost 


dey Saturday 


G. W. ‘SMITH & Co. 
ADIO) LTO 
3 LISLE STREET. LONDON. W.C.2 
Telephone | GERrard 8204 9155 


Wiretess Woartp 


RADIO Co 


afters Ri “A ET aun 
AR ? 


new " surplus valves of 


Kingsbury Rd 


magnetrons 72 receivers 

17-18 tuming units. RCA 
S27CA and any late ty Wave eoulpment 
r apares, highest ’ i Diease write 

tr telephone oro mpt attentior 
assured Rlectronics asie St 


Leicester Square, London. W.C 219 


NOTICES 
HE UNIVERSITY OF SOUTHAMPTON 


sc “Hi ILARSHIP 
CAT 1ONS 


in Biectren: s 


mand at Vickers Armstr 
The graduate selected 


be that appertaining to the 
a = ng scheme, approximate 

i ations should be made 
of ectronics, University t 
7s 


1's graduate t 
annum 
Pr fessor 
Southampton 
I RITISH 
CIATION 
MEMBERSHIP essentia 
gauned r interested in 
ording and repreductim 
the benefits considerable 
programme is in preparation. and 
has been opened in Manchester. a pub 
and the special test records are detailed on | 
ns ba st P 108 Particulars of Membership 
which w& rid-wide, are available and 
» and List w 
Secretary 


SOUND RECORDING 


a new 


app!icatior > torn 
MEMBERSHIP ‘ 
View Rd. North Chingford, E.4, Eng and 


REPAIRS AND genvies 
RMATURE Re-winding Servi 


¥ ACUUMS. dri grinders. hood dr 
motors. VACUUM Cleaner armatures r 
stock. 24-hour service. every job gua 
REGAM ELECTRIC, 95. Park Lane 
AINS transformers rewound 
formers to any specification 
MOTOR rewinds and compiete overhauls 
woramanship. fully w/o eed 
Fr 7 ELECTRIC Co Potters 
Warvser Gate, Nottingham “Est 1917 
Re vine: service availa 4 for all ty 
tape or disc @ speciality 
actions to 
BROWN 35 Cx 
Bush. London, W.12 
MAINS transformers rewound or m 
any specif cation prompt de 
Lt Bedesw ay 


BERNARt > 


Shepherds 


mains and OP 
field coils and « als 
new oa ahi 8 designed to 
pec if m a guaranteed 
LESDEN TRANSPORMER C Ltd 
Lane. Church Rd.. N.W 


BROWN 


f amp 
n 


that 
furthe 

work can be « cepted 
column, aiso 


Bn 9 
wk 


eivers 
4, BCT RICAl measuring instrument 
make ] t or single range epa 
attention The 
Ki 


rent Surplus and Second-hand 
HOUR service. 6 s @uaranvwe 
transformer 


business heading 
) re orices. —Mabtestic 
Windhim Rd. Bournemouth 


| chromium-plated ribs 


The Foremost Name in 
Microphones. 


MOVING-COIL 
HAND MICROPHON 


For all types of 
Recording. P.A. and 
Radio - Telephone 
installations partic- 
alarly where flexi- 
bility in use 
indicated. 
WILL WITHSTAND HEAVIEST 
USAGE INDOORS AND OUT. 
FITS SNUGLY INTO HAND. 
SPECIALLY DESIGNED ROTARY 
SWITCH INCORPORATED TO GIVE 
—_— OR CONTINUOUS 


TWO-CIRCUIT SWITCHING 
AVAILABLE TO SPECIFICATION. 
SUITABLE FOR TROPICAL USE. 


SMOOTH FREQUENCY RESPONSE. 
STANDARD MODELS WITH 20, 
500, or 200,000 OHMS IMPEDANCE. 


OTHER VALUES TO SPECIFICA- 
TION 


CAN BE USED AS A DIRECT 
REPLACEMENT FOR OTHER 
TYPES OF MICROPHONES. 


| Modet C.H.5! is a compact moving-coil 


| microphone, housed in pressure die-cast 


casing, and finished biack crystalline with 
This LUSTRA- 
PHONE Model is recommended for use 
wherever mobility is required, indoors 
or out. Leaflet available on request. 


C.H.51 Low Impedance &S iSs. 6d. 
C.H.S1i High Impedance ...46 6s. Od. 


MODEL C.H+.5! carries the LUS TRAPHONE 
FULL GUARANTEE and is obtainable from 
your usue! decler. in cose of difficulty 
please write direct to :— 


LUSTRAPHONE LTD. 


ST. GEORGE'S WORKS, NT'S PARK RO. 
LONDON, & _ 1. 
eechone: PRi« 639 ~~ 


MAKERS OF michormoune ror : ALL REQUIREMENTS 


lus 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE (TRANSMITTER 
RECEIVER T veal ¢ 


ié 
TRANSRECEIVERS, 69 mcs 


‘e 
. VALVES SHORT WAVE A&- 
CHIVERS. onc osed speaker and vibrator pack 
for © wolts | BS ’ plete «m9 metal case 
ais 
Gcec MINISCOPE Me4i8. MINIA- 
Ture CATROUS RAY OSCILLOSCOPES 
. Brand New 
with Leatherette 


47, cure MICROPHONES Macneric ype 

complete with 46 

PLASTIC TRANSPARENT MAP CASES 

14 inches by 7 hes sea Maps harts 

f saraghs, oct., 96 

STAR iOENTiFiEns With Mydrograpt 
iifications Type omplete in « 

WESTECTORS. Thee Wxt snd Wild 

it~ dor 

MARCONI AERIAL FILTER UNITS. Type 


916 ® contormity with 6 pecificatior 


CONTACTOR Time Gwircres 10-hour 


moveme i pulses pe second Thermostatic 


1é 
VISUAL INDICATOR. UNIT Type 3 (10Q 4 
t wo M : . 


CONDENSERS 
up to 2 mid. 15 
SOUTHERN RADIO SUPPLY LTO 


tLivTLe NEWPORT STREGT LONDON 
wei Rrars 6653 


QUALITY TELEVISION COMPONENTS 


Seanaing 004 Foous ‘ 


Vane 
Outpat Transtormers 
back EMT Units 
TELEVISION CIRCUITS 
bed Edition. 2 6 


HAYNES RADIO Ltd. 


Queensway Enfieid Middiesex 


ODDIE FASTEN ERS. 


PAT 


a, 

THE F\STENER WITH ENDLESS 
APPLICATIONS — SIMPLE — POSITIVE 
SELF-LOCKING. MADE INA 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS 
WIDELY USED IN THE RADIO 
INDUSTRY 


Oddie, Bradbury & Cull Utd. Southampton | 


Tet $588) Cabies te ampton | 


i  — 


Wire WORLD 


MISCELLANEOUS 
LK s pe 


ew Kent R 
2 X-GOVERNMENT 


mpoe r plated and 


able f 
PLY. Rox 
OREKFEPER 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTO. 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com- 
pleting our appropriate study course 


Become an 
“ENGINEER ADVENTURER” 
and join the battle for production in 

this New and again 
Glorious ELIZABETHAN era! 


A.M.Brit.L.R.E. 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


» this advert. and send for free 
booklet to -— 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 


Phone - Addiscombe 334! 


LABORATORY TEST EQUIPMENT 


We undertake the repair and recalibration of 
ll types of high-grade Laboratory Equipment 
and are contractors to both British and Foreign 
Govt. Departments In certain cases we are 
able to undertake the design and development 

specialised equipment, of will build to 


pecihcation 


DUN ELECTRONICS 


17 Victoria Gdns. London, W.11 Phone Pork 6636 


QUARTZ 
CRYSTAL 
UNIT 


Type 
Q5'100 


for Secondary canes Standards 


tw Accuracy better than 0.0! % Temperature 
oefficient 2 parts in a million per degree Centi- 
grade temperature change. Ye Gold electrodes 
applied by cathodic sputtering direct to the faces 
{ the crystal, giving permanence of calibration 
Simple single valve circuit gives strong harmonics 
at 100 kcs. intervals up to 20 Mcs. ye Octal based 
mount of compact dimensions. PRICE 45 - Post Free 
Full details of the Q5 100 including circuit 
are contained in our leaflet QI. Send stamp 
to-day for your copy 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone : MA! den 0334 


sr, 1952 


TELE - RADIO/ 
(1943) 
177, EDGWARE RO., - eR, w.2. 


PAD PAD. 6116 
Monday—Saturday, 9 am 
day Pam 
MAINS TRANSFORMERS 
mounting) 
200 v. 220 v. 240 v 
60 mA.Sv 2a 


liom 


ai33 
Type M121. Pr: 200+ 220 240¥ 
Sec 380-0-350 © MO mA. Sv 2a 
al 
Pri 220. 2304 240% 
0250 » 120 mA Sv 3a 


s 
190. Pr: 200 220 v. 240 ¥ 
350-0-350 v. 120 mA Sv. Sa 
63 Sa 
Type DI99. Pri 200 v 230 v 250¥ 
350-0-350 v. 120 mA. 0-4-5 v 
Sa CT 63v 5a CT 
210 v 230 v. 280 
425-0-425 vy |SOmA Sv 3a 
63 4a 
Hing yy Pri 210v 130 v. 280 
5 mA. 2-02 v.42 


200 v. 220 v 240 v 
250 mA. 0-2-4 
63v 6a 4v Ba 
230 v. Sec. 6.3 v 


i 114. Pri. 200 v 

Sec 0-463. 48 

Type SP70. Pri 210 v 230 v. 250 v 

Sec. 12 v. tapped 63 v 3a 

ELLISON LF CHOKES 

30H. 20 mA 500 ohms 

10H. 150 mA. 85 ohms 

SH. 250 mA. SO ohms 

10H 60 mA. 400 ohms 

10H. 80 mA. 200 ohms 

PARTRIDGE CHOKES 

25H. 60 mA 700 ohms 

10H. 80 mA. 300 ohms 

22H. 120 mA. 400 ohms 

SH. 250 mA. 100 ohms 

13H. 200 mA. 175 ohm < 

WILLIAMSON OuTeuT TRANS. 

FORMERS (PARTRIDGE) 

Wire ended ¥> onm., | ohm 

3.6 ohm @ 1 

Tag Board 9 ohm. | 7 ohm, 3. 60hméé V6 

Potted, 9 ohm, | 7ohm,360hm @ § 

The new P1292 10K ohm C.T. to 

3.75 ohm or 15 ohm ‘s 

A.D. BABY DE LUXE S wart ‘HIGH 

FIDELITY AMPLIFIER 

Valve line up. 6BR7 Pre-amplifier, 6BR7 R.C 

coupled to two 6V6 output tetrodes. £18 cach 

Brochure sent on request 

is SW.G. ALUMINIUM CHASS'S 

Bin x Gin. x 2hin. 716. Din. x Gin. gin. BE. 

i4in. x 10m. x Qgin., OE. 17in, a 100m. x Din, 
x 10:n. x 2in., Scee!, 106. I7in. x 

1 stee!, 126 

ADCOLA SOLDERING IRON 

Ain biz 

Spare Ain. bit and element 

1.8. SLB 3 wave band spin wheei 


220 v. 210 v 


S@ivceo Seeus 
o<2c<ece we@ewee 2 ss o o 


drive 
5.8. SLS 3 wave band 18 and 50-1 
drive 
5.B. FULL VISION 3 wave band 
drive 
3.8. CALIBAND potty A conte 


ratio 6-!. band spread ratio 48 
3.8. SQUARE PLANE ORIVE 
2 wave band 
WEARITE M800 | 
VIEWMASTER COMPONENTS 
Line Transtormer a 
Frame Transformer 
Scanning Unit 
Coivern wire wound Pots 
Width Contro 
Video Compensation Choke 
Mains Choke 
Mains Transformer 
Mains Transformer Auto 
W.B Speaker 
Video Chassis 
Time Base and Power Chassis 
Video Chassis Support 
Sound and V'sion Coils tor London 
Hoime Moss and Kirk-o-Shoc:s 
Set of Condensers for London 
Other Channels 
Resistors for London 
Orher Channels 
Mains Connector Unit 
Posrage and Packing extra 


@twuwxsoe ceeevoeesornoeoe of & OC fF & FF 


| cre 
City an 


| wich 


Wimetess Woarip 


. a AGENTS POR THE COLONIES 


‘nam. Kiectric Mechanic (M 29569 B) and 
ratos Mechanic (M 24547 B 

‘Sikland laiands Dependencies 

{is o SO momins m the 


Duty allowance of £40 4 year. Qua 
subsistence. ciothing amd liberal rouline contest 
stores are prev a free of 
in Dependencies. It & possible for 

all emoluments. Libera 
Por bow posts candidates shou 
be single Por post ia) they must 

7 nema. work Knowledge of ele 

e be capped « running and f 

wenerating sets wilh 
accumulators. ei Po 
candidates must be able to transmit 
receive morse at 25 words & minute (D> 
language or code: and be capable of clement ary 
maintenance of wireless (ramsmi(ting and receiv 
hg eguipment 
APPLY at once by letter. stating ag 
m Diock letters and full particulars 
ficatwms and experience and mentioning 
paper. to the Crown Agents for the Co 
3. M.libank, London 5 W.! 
the reference number against 


1 t f 
JHYSICISTS radio 
engineers 
POSITIONS for senior and 
available for resear 
n TV. electr 
sompa ny ‘ ne pioneers develop 
ment of ‘elevision and is still in the forefront « 
research and development 
ganisation & 
research end deve opment and we have « 
4 c and hnical staff engaged on ar 
mmen and ommercial pr 
gramme, exce lent opportunities exist for pr« 
Hi —_ ve work on new and interesting devewp 


EQUIREMENTS for senior posts 
y De 


r pment 
successful applicants wil! pla in charge « 
research or development projects bein s] 
out by the company 

REQUIREMEN for certain junior 
A BRITISH University Degree or 
in physics. electrica: 


posts 

t equivalent 
engineering or commun 
Practical experience mot 

vantage 

unior pasts 

equi valent 

commun 


pment or 

TV opanent successfu 
for yunior posts will join groups wor king 
search or developmen: projects being carried out 
by the Company 
SALARY and facilities offered by the C 
SENIOR engineers in range of £65) | 
JUNIOR engineers in range of £540 
SPENDING on age. qualifications and 


PENSIONS 


facilities 
WRITE. giving al! 
qualifications. age 
ment. Cinema-Television 
a ywer Sydenham 
YOUNTY Borough ot 
Commit 
DONCASTER R Technica! College 
PRINCIPAL: Hugh Richmond. BSc 
APPLICATIONS invited for full-time teacher of 
Electrica Engineering subiects mainiy for 
apprent: ces Applicants should possess 
Guilds or Higher Nations 
Experience in Ra 
qua ification 
jrade A. £575 £18 to £650 ver annum 
experience 
returned as 


scheme 5-da week anteer 
partic ulars of experience 
*ersonne! Depart 
jorsiey Broder 
avs 


D ne ter Education 


Kr? 

IEF Education Officer 
FDUCATION Office 

DONCASTER S736 

Weer fog engineer required by Ministry 
7 Supply in London 

QUALIFIC ATIONS: British of British parent- 

age, recognised engineering apprenticeship. cor- 

porate membership of one of the Institutions 

of Civil, Mechanical or Electrical Engineers or 

exempting qualification; production experience 

related t high vacuum techniques. Knowledee 

of valve design principles an advantage Duties 

Plannine production programmes and proeres 

. io valves and cathode rav 

Within the range £655 ‘at age 

Opportunities oceur periodically 

established pensionable posts - Application 

of Labour and Nationa 


ck 26 
pt ing D260 52A. Closing date 
Hw jectrical test assistants required 
coaxial cables 
 @quivaient quall- 


m multi-qued and 
Nati nal Certificate standard « 
fications desirable 

APPLY pore: mnel Dept 
tion & Maintenance Co 


Telegraph Construc- 
Telcon wks. Green 
8757 


f 10 
Oey required for radio and tele 
vision service department in Glasgow area 
must hold current driving licence. superannua- 
tion scheme open to suitable applicant Apply 
ox O96) (8762 


i PIYLY) 


METAL RECTIFIERS 


33i 


wes seussseenoesssl 
| eeeee oe) 


eee 


Mercer Recs Sm Ff wave 


G.£.C. DESK FANS. 24+. O.C., 6in, blade 
brand new condition, 27 6. 


LANE TAPE TABLE MK. 2 The lacest 
type with 3 motors, 200 250 v. A.C., SO cycles 
Price €1610-, carriage paid Leaflets on 
application 

ROTARY CONVERTORS. (2 + OC 
intput co 230 » AC. Wecyclesoutpur. in 
wooden carrying case with voltage control, 
sliding resistor, mains switch, input and 
Output sockets. Ex-Govt. in perfect order 
€9, carriage pad 


ALUMINIUM SHEET UNDRILLED 
16S.W.G. Sizesavailable . 12x 12in., 24x I2in 
24 = 24in., 24 « Join. $ ~ sq. foot 


RIISS RECEIVER. Brand new in perfect 
condition in original cransit case Each 
instrument tested under correct working 
ondition before despatch, 49/196. Suit 
power unit with built-in output stage, 
43: 10~. Carriage, RIISS, 10 -; power unit 
74 


ao nomen TOOL KIT, TYPE Ki. 
with sleeves, expander tool, and 


Com 
oi! 76. Too! only, 96. 


AMERICAN TUNING UNITS. 
19/6. Carriage 36 


ORY BATTERIES. 90 + and ij v 
in perfect condition 
66. 


ACCUMULATORS. Exide ex-Govt., 
in brand new condition, 2 v. at 10 amp., 46. 


MAINS ISOLATOR TRANSFORMER : 
Prim 0-250 v capped Sec 10-0-275-295-315 v 
t 500 watt. €21S- only. Carriage 46 


PHILIPS SCREW-DRIVER TYPENE ON 
TESTER: 100-500 ¥ ACD S- only 


25 kv £.H.T. MAINS TRANSFORMER 
a@ S mA 200-250 v. Pri SO watts. Sec 
02-464 LT 6. 


17K 50 WATT W/W ON PCRSTL ANS, 
POTENTIOMETERS. i¢ 


100K TOTALLY SCREENED WITH 
BRASS COVE 1s WA POTEN- 
TIOMETERS. 10... 


TusB 


Ex-Govr 
Size 74 x 4) x 4hin 


ALSO A LARGE AND VARIED STOCK 
OF EX-GOVT. BRITISH AND AMERI. 
CAN TRANSMITTING AND SPECIAL 
PURPOSE TYPES OF VALVES AND 
CAR. TUBES. FULL LIST OF PRICES 
AND TYPES AVAILABLE ON APPLI. 
CATION 


Terms: C.W.O., C.0.D., of Pro-forma 
Orders under 20,- plus 1/6 for P.P 


15 LITTLE NEWPORT ST., 
LONDON, W.C.2 


GERrard 6794/1453 


EX GOVERNMENT 
BARGAINS 


iz6 
Cathode Ray Tubes 


Wave Form Genersions 


Morse Code Tape Recorders 


tin Reels of paper tape 


Alumisium lastrument Boses 
U niswtectors 


Uniseroetore 


CALL AND SEE US 
WHEN IN BRIGHTON 


A. T. SALLIS 


93 North Road, Brighton, Sussex 
Brie! 
‘4 


COAXIAL CABLE 
10a 
Vol CONTROLS 


‘ 
ELECTROLYTICS 

‘ i 56 

5 19 
RESISTORS.—| 4c od 


7. R. S. 407, WHITEHORSE ROAD, 
WEST CROYDON iO 16€ 


THE MAAVES BG/IDS 
RADIOGRAM CHASSIS 


{ 
jardo 


sdes 

ve feedback 
ce (19 10 
hassis 
node 

am > 


7 New © valve chassis now ready 


THE #ZADES COMPANY 
1 Alsester Road, Birmingham 13 


A 
ath 


5.W 


THE “FLUXITE QUINS” AT WORK 


t FLUXITE 


TO CYCLISTS! 


The FLUXITE Cun FLUCITE «t 
Price 2 6. tr Gile 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


“ ef Re Ar ! PT ng ond 
cof on OT ASK-BARDENING STEEL ond 

EMPERING TOOLS with F KITE. Price lid. 
FLU XITE LTD. (Dept. 

BERMONDSEY STREET, CONDOM. tes. 


Repaired Standardised 


TEST gy METERS 


THE 
ELECTRICAL INSTRUMENT REPAIR SERVICE 
329 Kilburn Lane, LONDON, W.9. Te! LAD 4/68 


LYONS RADIO Ltd. 


6FrT pe EL ABRIAL meets. h 


. . PRICE £47 6. r 
TWIN FEEDER. “4 t 
Od. 


RECEPTION SETS AEW) 


tend = 


PRICE £1 10 ¢ 
MORSE CODE PRacTisE JUTFITS 


. e end phon 

oes PRICE 5 9, 

26. phoor 59 

BARGAIN MAINS TRANSFOGMERS 
amiar . aire Ex-Ciovwt 
“ CALLERS ONLY 


PRICES | rom as low as oe 


3 GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERDS BUSH, yt W.12 


Telephone 8! 


At GUST, 1952 


NUSOUND PRODUCTS 


36 WARDOUR STREET, 
LONDON, W,1 


(Oxford Street End) 
Tel: GERrard 8845 


NUSOUND FIDELITY-TEN 
Ampl fier T 


The lacest 
Triode line up 
put. Frequency response 20- 
db and continuing up to SO kes 
ensit 20 my for max 10 w 
distortion | per cent 
204 b neg feedback 
Bass controls 

high AC. model 


wity 
harmon 


< 
at 6 watts 


a NEW FEEDER UNIT. This is our 
ur range, and employs a s het 

F stages and variable selec 

s gry img bandwidths of 7-10 and 

overs the medium-iong 

nds and has a large 


atest 


lum 


ON ABOVE ITEMS 
STAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS 
8)-WATT OUTPUT.—PP 6V6—indepen 
eble boost and cut—switch for 
meg. teedbdback 
t freq response 
} ¢.b.—hum 80 db. down at 
feedback 14 d.b.—sensitivity .05S 
only €15 17 6. Also avarlable with 
trolunr. Price 417 10- 
NUSOUND REFLEX CABINETS.—For 
Wharfedale speakers— ! Orr q99-; tlm 
Veneered polish finish mahogany 
t Sandfilled Corner Baffle surt- 
“Whariedale Bin. and 10in. Loud 
ves, Pree €9 196 


pre-amp Unit, mmc. tone 


Jecca 33 or 78 
Connoisseur P ups, Send. L weight 

Trans. 13 -. Super L weight, one head, €69 -. 

LP Head 718. Trans. 1S -. Fibre P up £432. 

Two-speed Sctroboscope | -. 

Standard 283 Miniature 

Type A Adaptor 61. 

Decca Mag. Heads $92. Decca XMS P up €7 

ete Chancery Attachment 726. 

«speed motor 46866. Connoisseur 

£22 18 8. Chancery Xtal P up 

nsert) $3.- Spare insert, LP 316 

>arrard AC6 motor, speed controlled, I2in 

table 4615 10. Collaro A.C. 514MB motor 

and P up €6 10 S$. B.S.R. Deck, 3-speed motor 

auto-stop ecca XMS Puo €13 168. BSR 
Monarch Auto-Changer £17 17,0. 

E.H.T. GENERATOR 69 ky 

EH.T ol - 
We stock af 
mans speaker 


Price List 64 


r.p.m. motor 


i66.-. 


range of Wharfeds'« & Good 
and accessories.) Descriptive 
Please Add Postage) 


RANSFORMERS 


FOR ALL PURPOSES 


SINGLY OR IN QUANTITIES 
FROM OUR STANDARD RANGE 
OR TO YOUR SPECIFICATIONS 


GOOD DELIVERIES 
REASONABLE PRICES 


We have aiso a department ‘or rewinds 
giving you a 24-hour service and a better 
sob. Please labe! all burnt-outs with your 
name and address when despatching 


P. HOWORTH 


51 POLLARD LANE - BRADFORD 


amy 


Wrmetess Woa.p 


JERRANT! LIMITED, Mancheste 
sm ce X © with 


a! Engineering and e¢xtens 
perience im charge of deveiopment ¥ 
and experience 
ence WS 
Il) ENGINEERS 
and development 
radi 
bigh power 


and 


men and 
oe en 


] a“ priate reference 
SXPERIENCED engineer ' 
r est Enuland 
sn seta 
xiving aue 
ary rec Box 1284 
r< UNG engineers poms 
n London and Pr 
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EV ISION and rad 
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5) dis t Y 
af ro 
NIK IR aed Junior a 
Eng:neers and Draught 
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(electrica 
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take charge of 
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GALPINS 


ELECTRICAL STORES 4 


408 HIGH St., LEWISHAM, 8.E.13 


’ 


. Lee Green 030° Nr Lewishom Hosprte! 
TERMS CASH WITH ORDER NO COD 
All goods sent on 7 dayt’ approval against cash 
FARLY CLOSING DAY THURSDAY 


ex-USA W.D. ROTARY TRANS- 
12 vols OC epur $00 voles 
275 volts 100 m amps D.C. output 
omplete with smoothing switches, fuses, etc 
as mew, 176 each. carriage 2 6, can be run on 
6 volts, giving half che stated output 


MAINS TRANSFORMERS (NEW), 
nput m steps of 10 voles 

24 voles 6 amps 426 each 

above but 10-12 

t another, at above bur 25 30 amps 

~ cach, carriage 36; another, input as above 
tO 18 30 3% volts 6 amps, 47 6 each, post | 6 


om NAVAL ROTARY CONVERTERS, |'0 
volts D.C. input, output 230 volts A.C. 50 cycles 
phase, 250 watts capable of 30 overload 
weight 100\b. price €1010- each carriage 
forward 
ROTARY CONVERTERS, 
mput. 1.200 voles 
each, PF 
SWITCHBOARD METERS, 4i- 


coi! (D0 C_) only 0 to 14 amps 


200 
output 
post | 6 
amos, $$ ~- each 


oc 
1o- 


volts 
output 


24-28 
70 m amps, D.C 


scale moving 
17 6 each. post | 6 
MAINS TRANSFORMERS (NEW), 074 
200 250 voles in steps of 10 volts output 3500 
volts 180 m amps 4 volts 4 amps, § volts 3 amps 
63 volts 4 amps, 45 - each, post | 6 another 
3500 350 volts 180 m amps, 6.3 volts 8 amos 
045 voles 4 amps, 45 - each, post | 6; another 
$00 0 500 volts 150 amps, 4 volts 4 amps CT 
6.3 voits 4 amps, C.T.. 5 volts 3 amps, 476 

post 16 another 4250 425 volts 

63 volts 4 amps, CT. twice 5 voles 3 amps 

each. post | 6 

MAINS TRANSFORMERS (NEW), nour 
200 250 volts in steps of 10 volts, output 350 0 350 
volts 300 m amps, 6.3 volts 8 amps twice, 4 volts 
4 amps, 5 volts 4 amps, 70 - each. carriage 36 
ditto, 450 0 450 volts 250 m amps, 6.3 volts 8 amps 
twice, 4 volts 4 amps, 5 volts 4 amps, 70 - each 
carriage 36 another, input as above. output 
500 0 500 volts 250 m amps, 6.3 volts 8 amos twice 
6 3 volts 4 amps, 4 volts 4 amps, 5 volts 4 amps 
7S -,carriage 36 Another, wound to (electronic) 
specifications, 3500 350 volts 250 m amps, 4 volts 
8 amps, 4 volts 4 amps, 6.3 volts 8 amps, 0263 
volts 2 amps, 70 - each, carriage paid ; another 
nput as above, ourput $00 3500 350500 volts 
250 m amps, 6.3 volts 6 amps, 0 2 6 3 voles 2 amps 
0 45 voles 4 amps twice, 75 - each, carr 36 


MAINS TRANSFORMERS (NEW), suitable 
for spot welding, input 200 250 volts, in steps of 
10 volts. output suitably tapped for a combination 
of either 2468 10 or 12 volts 50 70 amps, 95 - 
each, carriage 76 
oeeere TRANSFORMERS 230 volts nput 
0 0 150 volts 200 amps 6 3 volts 8 amps, § volts 
Hy amps output, 23 - each 


AUTO WOUND VOLTAGE 


CHANGER 
TRANSFORMERS, 


tapped 0 110 200 230 volts 
350 watts SS - each, post 16; as above, but 
SOO watts 70 - ch, carriage 36 as above 
200 watts, 40 - each. post | 6 

EX-RADAR MAINS TRANSFORMERS, 


volts 


230 
nput SO cycles | phase, output 4,500 5,000 
volts approx 80 m amps. 6.3 volts 2 amps, 4 volts 
amps. 2 volcs 2 amps, these transformers are 
new, immersed in o:!. can be caken out of che of! 
and used as television transformers giving output 
of 10 mamps. overall size of transformers 
separately Sin 4ein 4m and din Jin 
2jin., price 7S - each, carriage paid 
ELECTRIC LIGHT QUARTERLY TYPE 
CHECK METERS, a!! for 200250 volts AC 
50 cycle: | phase. 5 amps load, 17 6 each, post | 6; 
0 amp 21- each, post | 6; 20 amps load, 25 - 
each, post | 6 
EX-R.A.F. ROTARY CONVERTERS. 
D C.. input $0 volts, 50 cycles, | chase at 450 watts 
output, complete with step-up transformer 
50 co 230 volts, €9 10 - each carriage 10 - 


EX-NAVAL ROTARY CONVERTERS, 230 
nput. 230 volt 50 Cys. | phase output, 
250 watts. C18 each carriage | Another 
110 vole OC snmput 230 voit SO Cys | phase 
output at 850 wares, €25 each, carriage 20 - 
IN STOCK.—Meters. Chargers 
Transformers special'y made 
orward your enquiry 


24 volts 


Rheostacs 
to order, Please 
~ 


Wrmetess Worip 


BSR GU4A 3-SPEED UNIT 


@ idee) replace oet-deied colts (6 existing cobincts. 
en Oo Brom ot the tare of 6 knob 
7 oo tabie mene Go beactifaily styled unt 
2 Spr ERE FEspoane 
s outs + pow moter heh! ection sate brake 
Wee twe beads Decee magecte £13 186. OFD8, peration 
€12 13 10 ay ‘ 
Ae dhastreted with sew bigh Béelty ‘areover crystal bead. ae aes tte 
£91911 te bendsome imitation bide case, £14 10 aye 
BER BOTOR UNITS MU 16, 33 a 78 by reversing main drive 
palley, £3 18 7  BU14, 3 epeeds by tore of beot. £6 66 
BARKER A oud speaker to satiety the critics! car 
148A wae Gaal ten W iveloe 
Wold Over 000 «pe without sudibic engineer 
wrouanee nest uw peek Write cow for details, From ardening 
tock ls 
THE GRAMOPHONE AMPLIFIER 
Esceptione) a performance aad economy OW output, 
ow bermeaie of OW Pre-ampiifier with tone control for 
/ @ LP records. Constrections! details 16 post tree 
show bow you cas mabe both stor about £19. Complete 
and ready tor ase, OP Gas ull specificahon om request 
your copy cow AMPLIFIERS 
aad Why of Good Amplification @ A 
Sriecs &@ B HB Gareer 16 ~- post tree 


SEND STAMP FOR SEW List 


QUALITY MART 


8 Dartmouth Park Avenue 
London, N.W.5 
Mail Orders Only Gulliver titi 


abor 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 


19 Liste Street, London, W.C.2 " ing qua 
GERrard 7105 and 4476 NGINEERS requ 
4 ment work on 

SEND \)4 STAMP FOR LIST SENT BY RETURN 


By Request 


THREE WAVEBAND COIL PACK 
S. M. L. 


with 


H. F. STAGE 


ne 

ae 54 iy il APPLICATION 
Wit t Mesars 

All metal chassis F y screened | 7" 22. H 

stages | 

Four positio t Separace 

gram wale 

Aligned and tested 

Boxed with « 


olour coded 


@ Price 60- 


nne ns 


i OLYMPIC RADIO COMPONENTS 
i] 114. Hernsey Road Holloway NLT 
} Phone NORtch 29/4 


Balham 
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P"THE MODERN BOOK CO." 


The Williamson Amplifier. Price 3s. 6d 
Postage 3d 
Time Gases. 8y O. S. Pucklie Price 32s. 
Postage 94 
The Radio Amateur’s Handbook By 
The AR RL. Price 30s. Postage |s 
Sound Recording and Reproduction. 
Godfrey and $ Ww Amos Price 


G. A. Briggs and HH. H 
Garner. Price 1S6. 6d. Postage 6d 
Advanced Antenna Theory By 5 A 
Schelkunoff. Price S28. Postage 9d 
Electrical Appliances : installation and 
Maintenance. By E Molloy (ed Price 
17s. 6d. Postage 6d 
Antennas : Theory and Practice. By 5 A 
Schetkunoff. Price 80s. Postage !s 
TY Fault Finding Compiled by The 
Radio Constructor Price $s. Postage 3d 
Radio Engineering By T. &. Terman 
Price $@s. Postage |s 
Television Servicing Manual. By E N 
Bradley. Price 48. 6d. Postage 4¢ 
Radar Systems and Components By 
Mj. Kelly. Price 638. 6d. Postage |s 
Radio and Television Valve Equivalents 
Manual. By 8. 8B Baban Price 3s. 6d 
Postage 3d 
Thermionic Vaive Circuits. By E. Williams 
Price 2is. Postage 9d 
Radio Valve Data Compiled by the 
Wireless World Price 3s. 6d. Postage 
3d 
We have the finest selection of British and 
American radio books in the country. Com 
plete list on application 


19-23 PRAED STREET 
Dept. W 8.) 
LONDON, W.2 
PADdington 4185 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR. SHEET, TUBE, STRIP. WIRE 
3,000 a wa SIZES 
N a i loo Lest on anplication 
ROLLET & Co., Ltd. 

6, pa i. P'ace, S.W.1L. SLOane 3463 
ALSO AT 


LIVERPOO! AIRMINGHAMW MANCHESTER 


DC to AC 


We are pleased co announce that we have 
been fortunate in securing a limited number 
only of ROTARY TRANSFORMER UNITS 
suitable for operating A.C. Equipment from 
a OC. supply Two Types only available 
Type 1.—24 volts D.C input 230 volt 
50 cycle AC. output, 80 watts. These units 
were made for che Admiralty and are housed 
macase 25in = I4in. « 10in., weight approx 
1SOlb.; eachis fitced with Voltmecer, Switches 
and Slydiock tuses. Al! are store soiled only 
and have not been used 
Our price. €12 10- each. ncludes carriage 
British Isles 
Type 2.—!10 vole D.C. input, 230 volt 
SO cycle output, 200 warts. These units are 
unmounted and do not contain switch gear 
Weight approx. |/4ib 
Our price, €10 10:- each, includes carriage 
British isles 


Send sae and 3d. for list 


Walton's Wireless Stores, 


48, STAFFORD STREET 
WOLVERHAMPTON 


YOU ARE INVITED 


all and hear the wonderful ‘* Symphony 
ange of high-fidelity Ampiifiers by NARS 
Ms hree channels giving independent 
eble. middie and bass frequencies 
mn compensating for varying 
haracterimtics, separate scratch 
negative feedback hum inaudible 
0D input for standard and 
Tuner (power 
model 10 gms ; 
model, 1S gns. 
or Decca pick-ups 12 gns. and 
reaps tively Also . a — with 
anel on flyin 
GARRARD ‘LATEST MODEL ACTIA 
3-SPEED AUTOCHANGERS, with two 
magnetic XMS heads or two Acos 
heads, €19 13.4, carr. 5 - 
Full List of our nine different 
gie-record and autochanging 
Players in rexine portable cases 
shed wood table cabinets 
SPECIAL OFFER GARRARD }-speed 
"prising superior A.C. motor 
unit-plate with lightweight 
ch-up arm fired with two 
Decca XMS hi-fi magnetic heads or 
with two new type Chancery 
Acos Crystal heads. Price €12, 


Type CHANCERY PICK-UP 
beautiful worine, complete with 
Acos Crystal heads. Price with 
head, 4308; with both heads 
Post, etc. 26. The heads which 
me fitting as Decca XMS will 
t Decca and Garrard Record 
1d a Price 36- each 

post and 
RECORD PLAYER CABINETS, ex manu 
facturer, rename covered, internal measure 
ments 4) Zein. x Spin Price with 
board, 396, or uncut board, $@-, post 


and pack 26 
MICROGRAM CABINETS, ex famous 
manufacture overall measurements |8in 
Birr high no dark brown rexine 
« carrying handle, uncut motor- 
Take modern single-record gram 
vs 2-3 wart amplifier, baffie for 64in 
Price $$ - Also larger version to 
st a 65-. Carr. and Pack 26 
n both 
GARRARD ‘CENTRE- DRIVE A.C. GRAM 
MOTORS with speed regulator and |2in 
turntable. While they last €$ 18 -, »08t paid 
BASS REFLEX CABINET KITS, give 
superb bass response and top, fin. thick 
patent acoustic timber Full instructions 
and all parts incl. lining fele supplied, Bin 
speaker model 2ft. 6in. high « ft. Jin. wide 
fc. deep. Price 8S -; 10in. speaker model 
arger), 976. ‘2m. speaker model (larger) 
1076 r of above supplied ready built, 
7é extra. Carr. in either case, 76 
a YOU CANNOT CALL send two 2)4 
mos for full CATALOGUE TERMS 
ww D 


NORTHERN RADIO SERVICES 


16, Kings College Rd., London, N.W.3. 
Phone : PRimr se 8314. Tube : Swiss Cottage 


NUTS, BOLTS, SCREWS 
AND WASHERS 


PLaTE£o 
SET 305 Size 2BA rte rewe te from 
t bal outs. Pionacte 
wk washers and plain 
Average Contents 450 
Piee 
| eT 308 sian 4 A 


Contents 600 Pieces? 
SET 307 Size OBA). Ax 


Average Coctents 730 Pieces 
By e 


nore . 
tmenied bores 


‘BERNARD . WADE LTD. 


2, WELLINGTON RD., — YORKS. 
Te likiey 1 


Wiretess Worip 


OS AIRCRAFT Oo lia 
Gla have Vacancies 
Greughismen, prevwus aircraf 
esdvaniage Sul no 
euent tor energet 
App.icalionms ve addressed 
— giving ticu.ars Of exper 
ary requir 
P NTERNATIONAL AERADIO 
deveiopment engineer tor Engineering 
sovington, Herts. mu be e&kperiencec 
a design and testing { 
— fund. canteen te 
accommodat.on May Of avaiaocle 
to Personne: Uffice 


electron 
e mechanics ace 
aeveupment department 
eectrupic Manhulacturing compen) 
M mdustrial evectromucs and puise 

advantage 

salary required to 

Ltd 


enginee! and ad 


Ries — Pare Ra Hampt 
ene 
GENERAL ELECTRIC CO 
« i ratories Wem 
rf engineer 
1 and Geveiopmen 


and eapernience 
DESIGNER with degree or H.N< 
experience in lig mechanica 
required for work at Stanmore 
Research Lavoratories 
is @ first-~<iass opening 
gsneer interested in wo 
research and Geveiopment 
~— Manager (Ret. GBLC 8 
awifiations and experience 
SENIOK Appointment The Resear 
ries Of the General Electric 
vac ancy fu 
Stanmore 
search f ¥ radiocommunicat 
radar proviems He must 
fundamental aspects of such 
th centrimetric measuring technic 
aerials and propaga’ ion He will als 
pom tO advise project groups working 
helds Attractive mumensul 
£ experience and qu t 
the Stal Manager (Ret. GB 4 
search Laboratories of the Genera! Electric 
itd Wem oF 
«LEC TRON er 
%, ton area, re 
wide Know iedge i 
img pulse techniques 
t of new equipments 
230 pilus 
director 
going abroad s 
lease State education and expe 
OonUe - 
OULTON PAUL AIRCRAFT lid nvite 
applications from experienced development 
engineers or physicists for appointments t heir 
electr manic = pmert and instrumentation 
laboratories for work in a varied and interestins 
fheid of ~t 8 science including instrumenta 
tion and control systems u mopuling 
servomechanisms. etc senior applicants should 
tf honours degree standard but tere are a 


required sho 
Manager. Boultor 
Wolverhampton. Staff 
and r 
engineers are urgently 
firm for work of nationa 
nm 


op icants should 
allowance in circuit 
en 


urgently required by a large firm 
of rational importance, ap ants seele 
be required t© build up @ new sect 


« tetaiis . 
sons and quoting reference 


x 
ERONAU TICAL service engineer 
duties #ill include insta 
and servicing. for which 
the 
stems 
»-mechanica 
transmiss) 


possession 
or whe 


Sperry scope *o °. 
Br entiord. Midd! esex 


je | xX] Plo;rR] t 


sealely packed. fully red (no ©.0.D) and free of 
ax 


VCRSII 
12” Tube 
electrostatic 


90 - Carr. 4/- Bargain 


SCPl EMISCOPE 
Tube Type 4/1 
20 - 20 - 

Carr. 2/- Carr. free 


oo DENSEK a wd Bs oe — 
A 00-240 6 


condensers Very 

ont te 

2 
thie unit 
nl ne 


ACD. NEON TESTER. TYPE 0 


is specially designed tur 


otic ating 
ow of the lower electrode will Indicate the aegative 
pole, 11/3. Port o4 
TATLeR RASY TERMS w 
very wear Cash Price on all 
TAYLOK Ms TERS 
renee wiullimeters ACJDA,, 6-636. 
mA 00 mAS empere precision 
“ I movement. §O-. Poet ! 
PIFCO ALL-IN-ONE RADIOMETER. AC ant 
t rei Complete with test 


AVO 8 UNIVERSAL METER, 26.000 ohms volt 
Overtoad Protection. |e deck 10- 
1] PRICE 


you fequire enc ore 
available (no Geren ou choir, 106 


Germanium OCrye«! Modes, Sale Pree 3). 
RESISTOR COLOUR CODE INDICATORS. ccoura’s 
jie type. 1/3. 

ADCOLA _ ifm DIA 
MENT « ” 


cectricity. chrome a «iver 


iret). 6+ each 
TV FAULT FINDING BOOK 5 - 
Dies 
Stamp 


Kindly EASY TERMS. 
ws trated Catalogue 


PR ede AE. 


ae mae tances 
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® DIO enaine j . 
—TIJNERS— Hei xereaie Scarinnaty Lia ot ee 
equipment and navigat e the : e ae : 
4 Me o) Quality — + ip » te wi, nler ve sae “CENSTTIVE TRE RECEIV ER” 


vance Piease at 


with Automatic Gain Control 


ompares very favourably with a super-hec and 
an be built for as litcle as Sewen Pounds ' 


Why not send to 


SMITH'S 


OF 


EDGWARE ROAD 


The Component Specialists 


or the complete, priced st of the components 
~ as used by the designers ? We can also supply a 
Mars! a amen ty 5 nt - reprint from the October and November 


m e fa ; 
! r te - . Wirel World r t fr ) hich 
Cc. T. CHAPMAN Senienm LTD. | snd ennhaenteme’ bee alle of emperienes | ons toll deveriotion af this Amaning Receiver 
RILEY WKS. RILEY ST. CHELSEA, SWI ALI ra nicatk au er . 
FlAuman 4 serch, eqpllsants should ‘have lasd supsrione” H. L. SMITH & CO. LTD. 
Remensnarian 6 See Bane, Lenten similar equipment | be willlns 1879, EDGWARE ROAD, LONDON, W.2 
tact & Maines, | Lia. 0 Western $¢., Swanees. | according to experies a ang é “ sie s mn ower mite et 


R E Ss , Ss T oO oe Ss > nts who at pled Apt ni! Ase INSTRUMENT TEST METERS 
order of r ~ sate ' _ - pat 9 . oak o 
> a type available ~ 3 ‘ ae ‘ 2 | , © ope « ~~ ene ote: . 
end SAE for detailed list veh I wien of Tt -— ge " 10 oe ae ~ 
D. ROGERS 


SAE. foe 
u. c. NORTHALL 
0 Lewisham ead London, $.6.13 16 Holly Road, Guinten, Birmingham, 2 


—WEBBYS Radio— wits ce%8, | THE NORTHERN POLYTECHNIC 
for INDUSTRIAL ELECTRONIC SUPPLIES | secuon of Perranti“Lad”” aooiieations are invited HOLLOWAY ROAD, N.7 

rue . ; ' : 5 ‘ Principal: uF J. DRAKELEY, C.B.E., D.Sc., 
"PHONE GERrard 2089 for Pee See. Peotictocs:, qourses ct mats b.D., F.RLC., F.LR.L 
our ‘‘ SAME DAY’’ SERVICE there | w ‘ t Department of Radio and Musical 


uppreciated for 2 ears by 'NITIAL : ons en Instrument Technology 
GOVERNMENT DEPARTMENTS : 


, ION? Baw : Full-time D dE c i 
COMMERCIAI LABORATORIES epee : { 2 He * u ime Vay an vening Courses in 


RESPARCIL ESTABLISHMENTS | agen aneeat.o CE" shee | TELECOMMUNICATIONS ENGINEERING 


HOSPITALS, ete im preparation for all 
recognised quahfications in this subject 
Practical laboratory and workshop 
experience provided. 


WEBB'S RADIO _— - yermanet ag te 1a a ft . te Proqpestusives cnegutontions to Secretary- 
14 Sohne Street, Londen, W.1 Gerrard 2089 : n writing > o term begins September 22nd. 


CORNER | Firctrical Bnzineering previous experience 
REFLEX isi U.S. WAR SURPLUS WANTED 
ER t equire f rad APR-4, APRS, APR-1. ARC-3, etc ; TS-12 
CAT aa oo radio engineer 13, 34, 35, 36, 45, 120, 146. 155, 173, 174, 
aaiies malt nee and f n of 175, 323 and other TS- units, ete., par- 
er ” : : a m. . ticularly for che MICROWAVE REGION 
fe . n 4 y e need o — ‘ also US commercial laboratory equipment 
GOODMANS f point ment fs t f ‘ Genera! Radio, Ferris, etc.) ; special tubes, 
12 LOUDSPEAKERS | Serion’ of 20-611) per we ary in such as 723A/B, 3C22, ecc.; spare parts 
—£ 37 HIGH eng | FORMS of a; srior He echnical manuals; single units or larce 
1° WIDE fad Manarer, | Perranti. Ltt. Hollinvord. | quancicies 
PRICE IS Gas 10 tron engineer e r soll direct to us, receive the full cop price 
SUNGAMCAG! tHheor ed by the Describe and price to 


ee eee aia npioying new tecniaies” orev cus “xperence | ENGINEERING ASSOCIATES 
THE CHAFFEY CABINET CO. | 2% sdantability most important. salary accord 434 Patterson Road 
SOA CHELTENHAM ROAD, LONDON, 6.6.15 & ar 2 eference  Engliss a t Dayten 9, Ohio, U S.A 


Telephene. Orpington 3559 
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AUDIO LTD. 


37 Hillside, Stonebridge, W.W.10 
bysne-aeen Components : 


e tput Transformers ne 
e Velrlector o's 3136 
Postage and packing pad 
ents for wide angie television 
be avaliable very shortly 
= t om ponents are 
brect to be nsoid 
Gang Auaeaw Condensers, 450 pf 
~ 
Gang Tuning Condensers, 450 pf 
~ 
16 mfd. Electrolytic Condensers, 350 v 
8 mfd. Ele -trotytic Condensers, 350 v 
8 mfd. Electrolytic Condensers, 500 + 
16 mfd. Electrolytic Condensers, 500 + 
16 plus 14 Blectrelytic Condensers, 
00 can ty 
n plus 32 Electrolytic Condensers, 


avaliable 


 —Sateatens 
ar 
“Blactrotytic 


Co vdensers, 
Condensers, 


8 plus a Blectreiytic Condensers, 
i¥ an type 
50 mid. Electrolytic Condensers, |2 v 
50 mfd. Electrolytic Condensers, 25 v 
$0 mfd Electrolytic Condensers, 50 v 
25 mfd. Electrolytic Condensers, 25 
16 plus 16 Electrolytic Condensers, 
450 v 
Sem: otidget 1.F. Transformers, 
70 K an size, |} x lin., parr 
| Meg Volume Coerol Switch, | jin 
spindle length 
Toggle Switch, 
thro 
Valvehoider, Octal Paxolin 
Valvehoider, Octal Paxolin, moulded 
Valvehoider, 87G mouided 
Valvehoider, B8A moulded 
Valvehoider, B9G moulded 
Centro! Knob, in brown bakelice with 
gold insert push-on type with spring 
Knobs, lin. white bakelice with grub 
screw 
Knobs, 2 
screw 
2 yd. Coils Rosin Cored Solder 
Loudspeakers, Sin. Permanent magnet 
Loudsp ers, 6)1n. Permanent magnet 
Loudspeakers, |Oin. Permanent magnet 
O P Transformers, ratio 45 to | 
Choke, 60 mA. 250 ohms 10 Henries 
meg a Control, less switch, 
24 


’ e 
™ ideee Wave Change Switch, 4 pole, 


double pole, double 


brown bakelice with grub 


dw dir 
SPECIAL PURCHASE, 12in. Aluminised 
Cathode Ray Tubes Type CRM 123 with 
maker's guarantee in original sealed carton 
£16 16, cax pad 
Collaro Record Changers, 
41 TE including tax 


Type ACSI! 


Except where stated any order wi!! be charged 
arriage and packing 


ENGINEERS! 


ENGINE ry ‘OPPORTUNITES 
‘ A MI Meo 


ue what interests you 
an 7 - faa 
NEERING 
OPproRTUNITIES 
REE 


\ 
Lonion Wi 


Wrretess Worip 


SENIOR eciectromic engineers 
teresting development 
“ave @ sound t 


na Dev paren Lid. Maye 
'Q°HE GENERAL POST OFFICE 
1 


pa 
equipment 


ver 
ding to experience and q 
rersonne: Departr sent Mu 
Brathbway Rd W 18 
SIGN and development 
tr @ newly formed 
ones neering ompany 


writ «! ving details 
quoting reference No. 1.69 


appi ants must 
OF possess equivaient 
Similar 
mmmensurate wit 
week, contribut 
ns must be 
be treated as 
N experienced draughtsman 
he expanding vaive deveiwp 


nigt 


quoting 
to Westminster Em 
Chadwick 8t.. London 


] RAU GHTSMEN senior and intermediate r 


East London area | 
pany engaged m light anc 
ng 


tions. pens 
ite givi ng 
perience. quoting pahavenes I 
4, LECTRONIC engineer th 
Certificate and 
ign, required to 
(Ho ynours Graduates) 
nm outstanding 
education 
reference & 
Vickers-Armstr rongs 


Labour 
Rost ROYC E 
tron 
maintenan “y and design of electro 
to work upon the measurement 
gas turbine and pis'« 
knowledge strength 
advantage Higher 
ate (or equivalent) or Higher Na‘ 
cate minimum requirements 
her for very 
experience) 


fitter /‘wiremen 


to fabricate sma 
S and undertake 
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SUMMER 
TONICS 


Bie = : 


When interest is genuine and serious 
enough to warrant a short trial 
against full deposit we do help 
would-be owners of our sound 
units by this method. it is a well 
proved fact that not half-a-dozen 
come back during a year 
We also know that when properly 
installed with a good input and in an 
adequate cabinet or baffle, our sound 
units go on pleasing people for 
years despite the impact of new 
experiences. . 
Here are a couple more typical 
letters from the month's post-bag, 
each since followed by an order 
The first is from New Zealand and 
the second from Channel Islands 
‘DURING THE PAST MONTHS 
HAVE HEARD TWO OF YOUR 
SPEAKERS IN OPERATION AND 
THEY ARE WITHOUT DOUBT 
THE MOST FAITHFUL REPRO- 
DUCING SPEAKER | HAVE YET 
HEARD FROM A WIDE VARIETY. 
THE SEPARATION, DEFINITION 
AND CHARACTER OF THE IN- 
DIVIDUAL INSTRUMENTS REPRO- 
DUCED ARE ATTRIBUTES FOR 
WHICH | HAVE SEARCHED A 
LONG TIME.” 
‘YOU SUPPLIED ME WITH ONE 
OF YOUR SPEAKERS SOME TIME 
AGO. | HAVE FOUND THIS 
MOST SATISFACTORY AND 
SHOULD LIKE TO ORDER 
ANOTHER.” 
When these notes reach you, holidays 
will probably be the chief subject in 
mind, especially if recent fine weather 
continues. But may we drop a hint 
—an idea which will prove a real 
SUMMER TONIC as well as an 
autumn blessing and a real joy for 
years to come :— 


if you wont really NATURAL SOUND from radio 
or records, send off thet post cord or letter now 


BARKER 
NATURAL 
REPRODUCERS 


3, Newman Yard, London, W.!. 


46 each postage 144 
Techno cal Decarls and Selected Types available 


B.T.H. GERMANIUM 
CRYSTAL DIODES 


Movided in thermo-secting plastic 
46 each, postage 244 
sucon DIODES, 36. Postage 254 
Brackets, }¢ pair 
Coppen INSTRUMENT wire 
ENAMELLED. TINNED, LITZ 
TTOWN and SILKE VERED 
Most gauges avariabdle 
BA REWS. NUTS. WASHERS 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS 
PAXOLIN TYPE COU. 
TUBES. Al DIAMETERS 
AND DUBILIER RESISTORS 
atest Radio Publications 
STAMP FOR LIST TRADE 


SEND SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Ga s, London, E.4 


RADIO COMPONENT SERVICE 
TRF. coils MW. dust 
TRF coils | 


red 66 per parr 
MW Air spaced 7 
red 14., Aligned I$ 

t TR 


Radio Component Service 
68 Chesterfield Road, Leyton E.10 


CAPACITY AVAILABLE 


@ TOROIDAL WINDI- 

@ PPi DEFLECTOR 

@ POTTED INDUCTORS 
TYPE 


@ GPO WIRE RESISTORS 


@ WAVEWOUND COMPONENTS 


@ POLYSTERENE MACHINING 


BEL SOUND PRODUCTS CO. 
Mariborough Yard, London, N.19 


e ARC hway a 


ANOTHER OF BROOKES 
FAMOUS CRYSTALS 


77" 


—SsSm™ 


on 
carve 


0.490 


| 
BROOKES CRYSTALS LTD. 


10, Stockwel) 6t., Greenwich London, 8.£.10. 
Prone GRE ernie 828 Cables Xtots London 
Grems Mtols 


,reen London 


a 


Wrmetess Worn AvucustT, 195z 


TECHNICAL aasistants are required by 
r- 


WEST END RADIO LTD. 
Estd. 20 YEARS 
FOR RADIO BARGAINS 


SEW DESIGN CONSOLE TV. CABINETS IN WALNUT 
in Will take up to lim. tube €7 15- 


arr extre 
0-30 MA. METERS. fire ore hake 


5 6 eat 
6280 V AC METERS, f)in. Branioee 25 - ee 
TWIN TRIODES, voce 23 each 
128 RECS. oc 211 cart 
. ALSO THE FAMOUS CR 1002 EX-NAVY COM- 
London SUSESATION ascaiven alves, crystal contr 
feveiopment ena neers red by poser . AC. 6 bande 
Neon Resea £9) 
< PAPE: CONDENSERS whe 
err EAD Ratio Blow Motion Dial 7 
ALLERS ONLY 
MARCOMI l4in. P.A. SPEAKERS. FM 


75.- 
R1186 ‘COMPLETE ‘oo Met, Power Pack with 
< a ' 14 ONS FULL 
OUARANTZE 
WEST END RADIO LTD. 
i4, LISLE ST., LEICESTER SQUARE, 
LONDON, W.C.2 Phone GER 7341 


Open all day Saturday No lists at present 


——WANTED FOR U.S.A— 


Equipment 
Write giving comp'ete description and price 
n first lecter air ma 


GEM ELECTRONICS CO., 
99S Eastern Parkway, Brooklyn 13, 
ew York, S.A 


American surplus Tubes and 
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e Personne! Manage 
engineers requ red 


GRAMOPHONE AMPLIFIERS 


BRAND NEW. Specially to fit into all 
gramophones and re players. Dimen- 
sions 10 4 2 4 watts quality 
output. Suit all pickups and speakers. Less 
valves 6)7GT & OVOGT, available if re- 
quired, 04.3.6 carriage 2 6. Trade Supplied | 

ELECTRO-ACOUSTICAL LABS 

ex Tain. Ross-shire, Scotiand 

th e R tv ax 
P ann nea product progressing 

assisting | ar manufacturing and supt 

biems connected with a wide range of cenera 


apprentices! 
the Inet 


Engineers 
fates shouid 
ndustry 


pies and 


TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils 1 a Speciality. 


ce iin'Talwieaee JOHN FACTOR LTD. 
ten ne vu 9-11 EAST STREET, TORQUAY, DEVON 


Phone - Torquay 2/62 


CABINETS 


Your enquiries are invited 
for a'l types of 


RADIO AND 
TELEVISION CABINETS 


S. FISHER LTD. 
390 Hackney Road, London, E.2 


SHOreditch 4453 


\ 
interest overs a wide range 
instruments. Salaries are commensu 
qualifications and experience 
hould be made in writing t« 
Manager Purzehili Laboratorie 
Wood Herts 


Telephone 


Aucust, 1952 


SUPACOILS 


SIMPLIFIED 
SYSTEM 
DEFINITELY 
ENABLES ANYBODY 
O BUILD FIRST-CLASS SETS, ETC 


We supply full simplified instruc- 

tional details for building sets, 

units, etc. for a purely nominal 

charge and as an introduction 
our latest 


CONSTRUCTOR'S 
HANDBOOK 


(Price 26 only) 


Incorporates complete details for 
building a 
CHEAP, HIGH - EFFICIENCY 


COIL PACK 


together with 


14 CIRCUITS 
AND 
ILLUSTRATIONS 


of Receivers, Amplifiers, etc. 
which YOU can build 
Lots of other information too 
DON’T DELAY 


Send 2.6 now for our 


LATEST HANDBOOK 


(with illustrated catalogue) 


able only {rom — 


SUPACOILS MAIL ORDER OFFICE 


98 Greenway Ave., London, E.17 


HEAR IT FIRST 


AT 


HOLLEY’S RADIO STORES 
NEW WHARFEDALE CORNER 
(Sand-filled) SPEAKER, Price £18.10.0 
inc. CSB Unit. Oak, mahogany or 
wainut veneered. 
Also 
Whartedale’s New Publication 
“AMPLIFIERS” 15/6. 


285, Camberwell Road, S.E.5 


Phone RODney 4988 
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FINANCIAL PARTNERSHIPS 
PERATING rec studio seeks busine 
to promote overseas expar 


PAINTS CElLULosE eve 
DAINT spray ng handbook 3 ¢ 
{ t 


in Great Britaim 
Stern & Cariberg. 14. East poe ote Bou 
Chicago 4, Mlinols USA 


pert ww 
LONDOS, Wi 


is TOTTENHAM COURT ROAD 


NEW LANE TAPE DECK 
& heads, €16 10, carriage 
 - m 61 post 


QUALTAPS DECK KIT rant , 
yew Parndibal qvditare Ta TAPE Dice 


} 
iris Higt 
i Hee £16 16- and 
COLLARO sare DECK MOTORS. Left and Kight 
. 98 6 wack 
RECORDING TAPE EM. L -Seotch Boy, - G.B4 
T 30 - 


ia 


RONETTE MICROPHONE. (rysta) trea 
«Bb Only 526 pus 16 » 
BRANDENBURG EMT UNITS. 
Ky. @99-. ¢ 39 
rect. 76, wo tas 
POLISHED CABINET «wuts with pit ap Te! 
Te take RMI 


A Changer 
Vy yelew need nicomD 


matructe!d and f 


ALIORMEST OSCILLATOR 
«tubated signal for Ube 

The two stamhar 

~ are mlected ' 


ar 
Price e 196. pius | 
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sence bbe =@* TRF COMMS. Metiom and Lone 
7 8 - pelr. plu Ot poet 

VARIABLE CONDENSERS. Midget ¢-gang 500 pF 

76. th dust cover 10/6. Standerd 7G, )4iang 7/6, 
al! plus post 

GRAMOPHONE a BAR +7" 1pm 

744 ) speed moter 

« speed, Orveta 

Seats v7" Changer, £1939 
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low rt 31/6: Coflare 40514 plaver 
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XMs ease $02. pias J 
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GARRARD Ac 8 Xpeei 
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CHOKES 16/3, pe ) pest. CMD 


66 


58 1 
CONDENSERS. 


plas 1 


FULL MAIL ORDER FACILITIES 


Picea Add Portage 


Shop Hourt, Monday to Priday, % 
Saturday lpm 


Li¢ 


SAMSONS 
SURPLUS STORES 


“rr AMERICAN ‘4URF LEScoric 
eTer: oes Masts a 


os Uf 


“6 100 
AS ABOVE BUT 207T LOBG. £4150 
MPT AERIAL BAsTs 


« £48100 


HEAVY DUTY SLIDING RESISTORS 

sip ere 45 
17 6 ° 

126 106 

226 

MINIATURE LIGATWRIONT 4) VOLT MOTORS 

76 

900-6400 MICROAMMETERS 

ok one 25 
serT 


LESOTH COILS CO-AKIAL CASLE 
‘ a6 . 


———— 1469 171 Edgware Road 


London, W.2. Tel. PAD a 
125 Tottenham Court Road, W.! 
T EUS. 496" 


Edgware 


Rood 
jey at the 


Rf. ° HOPE 
6 Grange Road, Thornton Heath, durrey 
aliers 13 Wadden Ad., Croydon.) 
BRAND NEW— Condensers 


wifl LTO 


STREET, 
STOURBRIDGE 


LYE 2 


1s0 HIGH 


WORCS. Teleohone 


Lve, 


SB. & HH. RADIO 
EAST STREET, DARLINGTON 
ANTI-STATIC AERIAL 


Easily fitted to chimney stack. Com 

plece with coaxialand fictings ose 

BASS & TREBLE SEPARATOR 

aT 

Mod A 6D8 per octave aw 

Mod 8 1208 per octave ate 

SCRATCH FILTER ais 

VARIABLE SELECTIVITY IF 

TRANSFORMERS 465 KCS 
per oa ai? 

9K CS WHISTLE FILTER 

Narrow trough beter than 4008 


down a 
INTERFERENCE SUPPRESSORS 
Ex-Govr. buc fiteed 1,000 
condensers 


volt 
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80 INSTRUCTIONS. ETC 
TIRELESS WORLD.” Jar 148. De 


RADIO G200 OFFERS 

<p. Ediswan POINTOLITE Equipmenc 

rel. 9/589, complete with Lamp & Starter 
Price €S 

sSoO~ — Wy 


AM 


Rectifier Unit 28A, 230 v 
O.7Samp.D0C. Price 75)- 
Overseas Enquiries Invited. 


ARTHUR HOILE SuShdhc™RE 


MAIDSTONE. KENT 


LOCKWOOD 


makers of 

Fine Cabinets 
and woodwork of every descrip- 
neon for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd... Harrow Middlesex. Byron 3704 


SERVICE ENGINEER'S 
FIRST CHOICE 


Ty ANU BO) a 
CARRIES YOUR VOICE 3 ey 
COMPLETE INTERCOM 
system for orice 
FACTORY, STORES, ETC 
EASCO 
ELECTRICAL LTD. 
6 GRIGHTON TERRACE 
LONDON, 5 Ww 
Onintee 


ever.23 


letephene 


RESISTORS 
47K ow 

New ex W.D. 

Limited number. 


3d. 


R. E. OTRIDGE, 2! Southdown Rd. Bath 


YOUR METER DAMAGED? 


Cont rectors to ) The haters at Suse | ’ 


peed 
Electrica’ instrument Reoairer: 


96-100 ALDERSGATE STREET, E.C.! 
(Tel.: MONarch 6822) 


MORSE CODE Training 


COURSES ‘or EEGINNERS 
and OPERATORS, also a 
SPECIAL COURSE ‘or 
passing the @.P.0. Morse Test 
‘or securing an AMATEUR'S 
TRANSMITTING LICENCE. 
Send for the Candler 
BOOK OF FACTS 
t gives cetails of ali Courses 
Courses supple on Cash or 
Monthly Payment Terms 


THE CANDLER SYSTEM CO. 


L CLASER & 


(SSW),S2b ABINGDON RD., KENSINGTON 
LONDON W.8 


Surplus 


BARGAINS 


MANUFACTURER'S & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We con offer for immediate delivery 


LARGE STOCKS of RESISTORS 


ALL VALUES _ 1, 2, end 3 WATT. 


} Electrolytic Condensers—All Types | 
EX. W.D. AERIALS—BRAND NEW—CAN 
ALSO BE USED AS FISHING ROOS 


12. Lignt Slee! Aeriats in 3—4 ft. sections, 
screw-in or plug-in type 


| Low and High Resistance Headphones 


« Fux t 
Ma 


Mas 


WHOLESALE AND EXPORT ONLY 


? erthe mes peti m wre fer 


RADIO MERCHANDISE 
COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 


ag amparate 


Hess — 


Fidelis De-Lase 
Psat Pras s 


Fide “frandard. 


¢ Ambars Road, Telscompe Shits 5 


Wiretess Worip 


AMAZING VALUE... 
ASSORTMENT OF NEW WHITWORTH 
ROUND HEAD METAL THREADS AND 
PLAIN STEEL WASHERS TO SUIT 


& in the Garage, Houxe, of 
useful assortment 


Back SUORANTEs lf 
NED IN SEVEN DAYS 
VURLOCK JNA., LTD. 
eet, Thames Ditton, Surrey 


THE PERFECT FAULT FINDER 


NEO ELEC vRIC AL. NOUS LTO 


MANCH 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


SOUND EQUIPMENT re 
Clearly the best f 


a occasior 


VALVES 2050. 


URGENTLY REQUIRED 


for Electronic Sorting Machines 


Communicete With 
BATCHELORS PEAS LTD., 
WORKSOP, NOTTS 


COVENTRY RADIO 


Component specialists since 1925 
10,000 


Radio Valves in stock, all types. im- 
mediate delivery at current list prices 
Full range of Ist Grade makes of com- 
ponents—Note we do NOT stock 
surplus, only new goods. 


New list available shortly. 


COVENTRY RADIO 
189, Dunstable Road, Luton. 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


@ Cuts of any selected trequency between 4.000 
and 6.000 ¢ ps 
Average steepness of cul 30 ab per cetave 


Specially valuable for use with new microcroore 

records 

Greatly redvees needie-biss 00 ordinary records 

with minimem high note loss. cad suppresses 

Lately Ditehed iatertereness on redio 

No aadoe bie loans = volume 
. Leafs avelightotrem the manufacturer 


ireue, palent 


£4-10-0 

Trade Enquiries invited 
HANDMADE GRAMOPHONES 
», Oxford Se., 
9971-2-3 


pend me 


E.M.G. 
Newman Se 
Telephone 


LTO 
wi 


Museum 


DEVIZES) 


(SAVAGE. 


or write: SAVAGE TRANSFORMERS LTO 
Nursteed Road, Devizes, Wilts 
elephome Oevize $3, 


Wir Woe! 
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A MINIATURE MAGNETIC | a am 
LIGHTWEIGHT EARPHONE i 


Fascinates Fae 2 
ence has opened-up tod Ba 
many new possibilities o %, 
mproving finishes fF 
miy our technica 
Representatives can show 
the many alternative ad 
— : endfor him 


AM PLIVOX uD TE NAPLAS 


2 Bentinck Street London (SALES?) LIMITED 


Peess Lev. Paris Garden London, 8 B.1. Wireless: 
e . a Sut pikes 
luteruaticnal News Ov 


from 
LEADERSH 1 P ii. '- 


Ti. re are many men and women at I.C.C. who 
are employed solely to keep production down! 
Ihes are, of course, the keen-eved testers whose 
job it is to ensure that no condenser which does 
not mect every required standard ever leaves 
the works. 

To aid them in their unrelaxing vigilance, 
batteries of truly *“ mechanical brains” ke 
signed and built’ in’ the works perform 
miracles of selection and rejection These 
machines — exclusive to T.C.C. progressively 
subject the condensers to Capacity insulation 
and over-voltage tests, some of them marking 
cach condenser according to its performance. 

This is part of the never-« nding pursuit ol 
perfection which is the background of leader- 


ship — and has been for 45 years 


SPECIALISTS IN CONDENSERS SINCE 1906 


THE f RA N NSER 2. tTe@ ADIO VISION LONDON: W 3 Tei. ACORN 006! (9 


Wireless World 


ee hi hie ; G vid Solder inthe Wold 


4 SEE THE PYE-MULTIGORE 
EXHIBIT 


ee featuring for the first time assembly 
of Television Camera apparatus at a 


NATIONAL RADIO EXHIBITION 


MEET US AT 
THE RADIO SHOW | 
EARLS COURT 


LONDON 
AUG. 26th —SEPT. 6th 


STAND No. 
13 feet 


. ee 32 
MULTICORE SOLDERS LTD. MAYLANDS AVE.. HEMEL HEMPSTEAD, HERTS - BOXMOOR 53636 —— - _j] 


